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PREFACE 


T& second World War has made its repercussions 

on wrgery, and several new methods of investigation 

have^ome to the fore and have been incorporated 
* 

in thiss’edition. 

I mo\\fe with many other British Surgeons the 
passing o\jmy friend and colleague, Eric Pearce 
Gould, wh& edited the last edition of this popular 
little book. 

Along wi^\ a vast host of medical men I was 
brought up (m this book, and as a dresser I carried 
it in my coatIvherever I went and I found it to be of 
the utmost &nefit to myself in the out-patient 
department, ][n the wards, and in the operating 
theatre. 

In bringing ^is new ninth edition up to date, it 
has been a laboM of love and I have had the great 
advantage of many of my friends, both in England 
and overseas, who have given me help and construc¬ 
tive advice on many surgical diagnostic probleyns. 
We are all very jealous of this little book which has 
been a real surgical Mend for well 6ver half a century. 



VI 


PREFACE 


The X-ray photographs have been chosen to 
portray important clinical conditions and I would 
like to thank the publishers who have seen that the 
reproductions are so good. 

I am confident that the medical student of to-day 
will find this small volume as useful and importai;*^ 
as students and practitioners have found in the 

CECIL P. G. WAKELEY. 

14 Devonshire Street, 

Portland Place, 

London, W.l. 



PREFACE TO THE FIRST EDITION 

' V 

Mt chief object in writing this book has been to 
state; .so far as lies in my power, those principles of 
diagnosis which apply in all cases and under all cir¬ 
cumstances. The application of these principles to 
the diseases and injuries of -various regions has been 
given as fi :ly as possible. 

I have thought it best to separate the diagnosis 
of injuries fr^m that of diseases. While aware that 
this course is not in strict accordance with the ways 
of Nature, it ^],as yet seemed to possess the advan¬ 
tage of greater simplicity, and I trust that it will 
not interfere with any usefulness the book might 
otherwise havefi 

I have grcd| pleasure in acknowledging the able 
assistance I have received from my friend Dr. Angel 
Money, who has^ndly revised the proof-sheets and 
made many valuable suggestions. 

Tn view of the importance and difficulty of the 
subject, it is with great diffidence that I venture to 
submit this manual to students and practitioners^ of 
surgery. 

A; PEARCE GOULD. 
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ELEMENTS OF SURGICAL 
DIAGNOSIS 

INTRODUCTION 

The word “diagnosis” as used in surgery has 
a two-fold significance; it is used to imply the 
process of investigation necessary to discover 
the nature of an injury or disease, as well as the 
result of this process, the actual labelling of 
the condition so found with a name or descrip¬ 
tion. 

In this manual, an attempt is made to indi¬ 
cate the methods appropriate to the process of 
diagnosis of injuries and surgical diseases of 
the various parts of the body, and also to set 
forth the data found on investigation which 
render probable or certain the diagnosis of 
individual morbid conditions. It follows that 
success in diagnosis is only to be obtained by 
painstaking training in the methodical investi¬ 
gation of patients, and a knowledge of the 
nature of injuries and diseases derived from a . 
study of surgical pathology. 

The process of diagnosis consists, firstly, in 
the accumulation of oata, which fall into three 
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groups, namely, those elicited by inquiry from 
the patient, those observed by the surgeon 
upon examination of the patient, and those 
obtained by special methods of examination, 
for example, the use of X-rays; and, secondly, 
in the correct interpretation of the facts so 
acquired. 

By no means infrequently the facts falling 
under one of the above heads outweigh in 
value all the others, and there is the tempta¬ 
tion in such cases to neglect the completion 
of the examination in the remaining directions; 
for instance, the patient’s description of his 
symptoms may be so characteristic of a duo¬ 
denal ulcer as to suggest that no detailed 
examination is needed; or a tumour in the 
breast may be so obviously a carcinoma that 
any minute interrogation of the patient ap¬ 
pears beside the point; or the X-ray of an 
injured limb may suggest a diagnosis that can 
be made even in the absence of the patient. 
But the student must be warned against the 
danger of incomplete investigation of even 
obvious conditions. Apart from the readiness 
and confidence in diagnosis that result from 
the early acquisition of a habit of complete 
methodical examination, grave errors may be 
made by failure to investigate thoroughly 
cases in which the diagnosis appears obvious. 
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Thus, in the examples just given, full exam¬ 
ination of the first case may reveal, associated 
with a duodenal ulcer, a serious degree of oral 
sepsis, or signs suggesting chronic appendi¬ 
citis; in the second case, the patient’s symp¬ 
toms may suggest that the mediastinum or 
pleura- is already involved by extension of 
the disease; while the X-ray picture in the 
third case gives no information as to the 
constitutional effects of the bony injury, or of 
the character or extent oi the injuries to soft 
tissues, muscles, nerves or main vessels which 
may be present. A diagnosis, to be com¬ 
plete, should include the recognition of, first, 
all the anatomical features of the local lesion, 
then its physiological or pathological charac¬ 
teristics, further, any associated local lesions, 
and finally the constitutional change either 
leading to or resulting from the local lesion. 

The general method of diagnosis varies 
with different surgeons; some prefer first to 
obtain a complete history of the case and then 
to make their examination of the lesions pre¬ 
sented ; while others first make their examina¬ 
tion and then investigate the history of the 
case. For beginners, however, the former and 
more laborious plan is the better, lest im¬ 
portant points be overlooked; and it is only 
safe to practise the|more direct method when 
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clinical experience has developed the instinct 
which enables a surgeon to elicit just those 
points in the history of a case that have a 
real bearing upon the diagnosis. 

The facts obtainable by inquiry from the 
patient may be grouped under the following 
heads: family history, personal history, and 
history of the affection. 

Family history —Of those affections of 
surgical importance in the parents which are 
justly believed to influence disease in their 
offspring, the most important is syphilis. 
There is no doubt that syphilis is inherited, 
but it is no less certain that all the children 
of syphilitic parents are not themselves the 
subjects of syphilis. In general, the liability 
to inheritance is greater the shorter the in¬ 
terval between the infection of the parents 
and the birth of the children. To ascertain 
that the patient is the subject of inherited 
syphilis is of the utmost importance; for not 
only may it at once determine the diagnosis, but 
it will exert a distinct influence upon treat¬ 
ment, and in very many instances form the 
sole guide to the management of the case. 

Haemophilia is also an important hereditary 
affection, and where this exists in a family, 
evidence of it is usually obtained, for the 
repeated and often fatil haemorrhages are 
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facts which strongly impress the laity. It 
must be remembered that inquiry is to be 
mainly directed to the male members of the 
family, as it affects them only, although it is 
transmitted through the females. 

Acholuric jaundice is another disease, 
now surgical in character, which is definitely 
inheritable. 

Tuberculosis, whether of lungs, bones or 
glands, is not inherited, but a predisposition 
to the disease certainly is. Evidence of this 
predisposition in a family is usually readily 
obtained, for phthisis, diseases of bones 
and joints, lupus, and Ijnnphatic glandular 
enlargements are too obvious, too chronic, 
and too serious in their results to be over¬ 
looked or forgotten. 

It is a common belief among the laity that 
a similar predisposition to cancer may be in¬ 
herited, but real evidence for this is wanting, 
and a family history never influences the 
diagnosis of the nature of a tumour. 

Personal histoiy. —The points in the per¬ 
sonal history of the patient which assist in 
the diagnosis are: 1, Race: e.g. the greater 
frequency of diabetes and haemophilia among 
the Jews. 2, Age : many conditions can only 
occur when the skeleton is immature, e.g. 
separation of epiphytes. 3, Sex: apart from the 
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diseases of the distinctive sexual organs, 
there are certain diseases which are more 
common in one sex than in the other, e.g. 
peptic ulcer in the male, gall-stones in the 
female. 4, Civil state : whether single, married 
or widowed; if married, whether nulliparous or 
parous. 5, Habits: particularly as to con¬ 
sumption of alcohol and tobacco, and lack or 
excess of exercise. 6, Occupation: for ex¬ 
ample, working in phosphorus, mercury, lead, 
paraffin, tar, the handling of hides or horses, 
exposure to wet and cold or severe strain, 
kneeling, constant standing, mining and con¬ 
tact with soot. 7, Residence abroad: by 
exposing the patient to special infections, e.g. 
schistosomiasis (bilharziosis) in Egypt, hydatid 
disease in Australia, hlariasis in tropical 
Africa. 8, Previous diseases: the common 
affections liable to be followed by sequelae of 
surgical importance are venereal diseases, 
enteric, dysentery, scarlet fever, measles and 
phthisis. 

History of the affection. —Having ob¬ 
tained an account of the supposed origin of 
the affection, note carefully its exact course, 
and the order, mode, and time of develop¬ 
ment of any changes in it, together with the 
effects of any treatment that may have been 
adopted, • 
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First comes the influence of injury. A large 
class of cases, such as wounds, fractures, 
sprains, are commonly described as “in¬ 
juries.” But, among diseases, injury plays 
an important part by admitting infective 
organisms to the tissues through a breach in 
the surface, and also in the absence of a wound 
by converting tissues into a suitable nidus for 
the local growth of organisms. There is 
reason to think that injury plays some part 
as an exciting cause of the growth of tumours. 
An injury is often the means of attracting the 
patient’s attention to a pre-existing morbid 
state. The only way of avoiding this error is 
to ascertain as accurately as possible the 
succession of events and the time-relation of 
the injury to any signs or symptoms of 
disease. 

The mode of progress of the disease may be 
an important factor in diagnosis, for while 
any disease may steadily advance, only certain 
forms are capable of spontaneous recession, 
e.g. a bruise or an inflamed gland; or of an 
intermittent or remittent course—^for instance, 
appendicitis, hernia and gastric ulcer. The mere 
duration of an affection may exclude some 
forms of disease, as, for instance, malignant 
growths and acute»inflammation. 

The sequence of symptoms is sometimes of 
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im})ortaiicc, as, for example, where renal colic 
is followed by signs of vesical calculus, or 
where the apparent reduction of a hernia is 
attended with no relief to, but rather an 
increase in, the severity of the signs of stran¬ 
gulation of the bowel. The relative intensity 
of various symptoms may aid in the diagnosis; 
thus, the absence of pain may exclude acute 
inflammation, or the frequency and amount 
of vesical haemorrhage may clearly connect 
any other urinary symptoms with the presence 
of a tumour in the bladder. Lastly, the 
time-relation of any constitutional state, such 
as anaemia, wasting, jaundice, or cachexia, 
may indicate whether it is the cause or the 
result of some local morbid state. 

With reference to the results of treatment, 
special significance is to be attached to the 
influence of general tonic treatment, of rest, 
of counter-irritation, of surgical operations, 
and of the usual antisyphilitic remedies. 

The examination of the patient should 
in all cases be as complete and careful as 
possible, no point being omitted because of 
its apparent want of bearing upon the case. 
The interest and practical importance of local 
lesions is so great that there is a grave danger 
lest in our view of the disease we lose sight 
of the patient, and fail to complete the exami- 
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nation by a comprehensive survey of the 
individual as a whole. 

The examination should be systematic, 
precise and purposive; the investigation of 
symptoms should be conducted in some 
regular order, and each question, each manip¬ 
ulation, each part of the examination, should 
have some definite object. To conduct an 
examination in this way not only promotes 
accuracy of diagnosis, but also tends to 
facilitate and expedite it, because this method 
necessitates the surgeon using his mind and 
his senses together. Its value is often con¬ 
spicuously seen in the way two men will 
examine a tumour; one of them in a few 
moments will have learnt all its characters, 
while the other, after a more prolonged 
examination, will have ascertained little or 
nothing about it, and will be unable to speak 
definitely and with assurance as to its nature; 
and this may be not so much from want of 
absolute knowledge as from ineptitude and 
the lack of a definite aim and purpose in the 
examination. 

Students from the first should form the 
habit of taking single precise observations, 
and not trust to mere repetition for ensuring 
accuracy. 

Whenever the results of examination can 
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be stated in numbers, this should be done, as 
in the case of the temperature, pulse, respira¬ 
tion, measurements of all kinds, number of 
fits, frequency of micturition, etc. 

Finally, in an increasing number of morbid 
conditions, help is afforded by X-ray exami¬ 
nations, chemical, serological or bacterio¬ 
logical investigation. And the examination 
of a case is not to be considered complete 
until the appropriate investigations of this 
kind have been made. In many instances 
the facts so obtained are of conclusive value 
in diagnosis. In large institutions, where such 
help is readily obtained, there is a temptation 
to curtail the physical examination of the 
patient and to rely solely upon the data 
afforded by special methods. The student 
must be warned against falling into this error, 
for two reasons; firstly, the full value of these 
special investigations is only obtained when 
the results are interpreted in the light of a 
complete clinical examination and, secondly, 
surgical diagnosis has frequently to be prac¬ 
tised where the facilities for these special 
methods are not available, and reliance has to 
be placed solely upon the results of the sur¬ 
geon’s inquiries and clinical investigation. 



CHAPTER I 


DIAGNOSIS OF THE CONSTITUTIONAL 
EFFECTS AND OF CERTAIN COM¬ 
PLICATIONS OF INJURIES AND 
OPERATIONS 

The immediate csoustitutional effects of surgical 
injuries and operations are produced in one of three 
ways: (1) by direct injury to the main vital organs, 
the heart, the lungs, and the brain; (2) by loss oj 
hlood; and (3) by what is known as shock. As 
examples of the first may be cited a wound of the 
heart, impaction of a foreign body in a bronchus, 
and concussion of the brain; as an example of the 
second, a ruptured spleen ; and as an example of 
the third, an extensive burn. 

Shock may be defined as a condition of general 
depression of vital functions, associated with low 
blood-pressure, brought about in two ways. The 
primary shock, i.e. that which immediately follows 
the injury, is of nervous origin, the collapse being due 
to vagal inhibition of the heart—as in a fainting 
attack—together with a vaso-motor paralysis. So- 
called secondary shock appearing at an interval, or 
prolonging the primary shock, is due to the combined 
effect of centripetal nerve stimuli together with a 
lowered blood volume. This diminution of circulat¬ 
ing blood may be due to loss of fluid from the surface, 
or to exudation into the tissue spaces of an injured 
area. 

Every injury produces some degree of shock. The 
intensity in any given case depends not only on the 
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severity of the injury and the part injured, but also 
upon the nervous stability of the individual, and the 
tone of the vaso-motor system prior to the receipt of 
the injury. The resulting collapse varies from a dis¬ 
turbance so slight as to pass unnoticed, up through 
all grades, to that which causes instant death. Many 
severe injuries are attended with more or less grave 
hasmorrhage, or with direct injury to the brain, and 
therefore a combination of two or all three of these 
conditions is very frequent. The fact, too, that the 
symptoms of the three states are so closely similar 
—^all of them being depressed vital conditions—adds 
a further difficulty to the diagnosis. As recent 
injuries are often associated with conditions such as 
apoplexy, epilepsy, and alcoholism, which are quite 
independent of the injuries but are liable to give 
rise to considerable difficulty in diagnosis, it will 
be well to consider the diagnosis of the following 
conditions; 

Shock or collapse. 

Haemorrhage. 

Concussion and contusion of the brain. 

Apoplexy. 

Epilepsy. 

Alcoholic intoxication. 

The points to be investigated are the time when 
the symptoms developed, their mode of onset, whether 
sudden or progressive, the state of consciousness and 
of muscular tone, the pupils, the reflexes, the pulse, 
the temperature, the colour of visible mucous mem¬ 
branes, the respiration, the occurrence of convulsions 
or paralysis, and the blood-pressure. Further, the 
mode in which the symptoms pass off is frequently 
signifleant. 

1. If immediately after an injury a patient be¬ 
comes cold, apathetic, or even unconscious, with all 
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liis limbs flaccid and motionless, and the pulse is 
small and frequent, the blood-pressure low, the 
respiration shallow and noiseless, the pupils dilated 
and contracting slowly under the stimulus of a 
bright light, the reflexes sluggish, and the mucous 
membranes pale, the condition is collapse due to shock. 
The symptoms are characterized by uniformity in 
distribution ; all the vital functions are about equally 
depressed. 

2. If after an injury a patient becomes gradually 
weaker, e.g. first unable to walk, then having to lie 
down, with increasing pallor and ansemia of mucous 
surfaces until they become quite colourless and the 
face waxen in appearance, with a small frequent 
pulse which becomes less and less perceptible and 
more and more running, and if with these symptoms 
there are sighing respirations, dyspnoea, restlessness 
(at times mental excitement), the symptoms are 
those of collapse due to hcemorrhage. Consciousness 
may be preserved almost to the last, and a convulsion 
may precede loss of consciousness. 

3. When a patient presents the above general 
symptoms, but it is observed that the mental pheno¬ 
mena are out of proportion to the feebleness of the 
circulation, there being apparently complete uncon¬ 
sciousness, the patient only being roused to mutter 
when shouted at or severely pinched, while the pulse 
is plainly felt at the wrist, and the patellar reflex is 
present and equal on the two sides, concussion of the 
brain is to be suspected; and if there are no signs 
of paralysis or convulsions, while there is a history 
of a blow on the head, or of a general shake of the 
body with immediate onset of the unconsciousness 
the diagnosis is established. The symptoms due to 
concussion vary greatly in intensity and frequently 
merge with those due to general contusion of the 
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brain. The differential diagnosis of these two con¬ 
ditions is considered on p. 70. 

4. Where in a recently injured person there are 
signs of convulsions, or a history of such, followed 
by coma, and there is blood about the mouth from 
a bitten tongue, and evidence of involuntary pass¬ 
age of urine, and the knee-jerks are increased or, 
more rarely, absent, the case is undoubtedly one of 
epilepsy. 

5. Alcoholism, in a degree short of producing un¬ 
consciousness, may complicate the diagnosis of the 
constitutional effect of an injury. Its features are 
almost too familiar to need description, but special 
notice should be taken of the flushing of the face 
and surface generally, the unsteadiness of all mus¬ 
cular actions, as seen in the tremor of the tongue 
and the stumbling gait, and the mental inco-ordina¬ 
tion, shown by the incoherent talk, often foul or 
foolish, the inability to grasp an idea, or the obstinacy 
with which a false idea is held. 

The surgeon must not forget the possibility of the 
evUrance of air into a vein, or the occurrence of cardiac 
or pulmonary thrombosis, as a complication of an 
injury or an operation. 

The seeondary eonslilutional effeets of 
injuries or operations are— 

Reaction. 

Fever. 

Thrombosis. 

Delirium tremens. 

Tetanus. 

Hydrophobia. 

Collapse, unless fatal, after a time passes off and 
is succeeded by reaction. The earhest signs of 
reaction are a rise of blood-pressure and an improve¬ 
ment in the pulse, sighing respiration, a return of 
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warmth to the surface, slight voluntary movements, 
and sometimes vomiting. Reaction is complete when 
the surface is warm and consciousness is restored ; 
it is generally attended with restlessness, heat 
and dryness of skin, and abiding quickness of 
pulse. 

Diagnosis of surgical fevers.—^All surgical fevers are 
now regarded as the result of toxaemia; in nearly 
all cases the toxins are produced by organisms. The 
fevers arc classified into— 

1. Non-infcctive or aseptic fever—^traumatic 

fever. 

2. Infective or septic f°ver, due to— 

(а) Toxaemia, including gas gangrene and 

erysipelas. 

(б) Septicaemia. 

(c) Pyaemia. 

Traumatic fever is due to toxins produced in a 
recent wound without the agency of organisms. It 
is characterized by its early onset, short duration, 
and very slight intensity. 

Toxcemiuj or septic intoxication, is due to the 
absorption from a wound of the toxins of organisms 
which have not passed into the blood, at any rate 
in the living state. 

Septicoemia is characterized by the presence in 
the circulating blood of living infective organisms 
in addition to their toxins, and pycemia denotes the 
condition in which secondary foci of suppuration 
arise from the lodgment of colonies of bacteria, 
usually carried in portions of disintegrated clot. 

These forms of fever not only vary in intensity 
and duration, but they may merge one into the 
other. They all tend to assume the asthenic type, 
and this becomes more marked as the disease 
advances. 
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i. If the fever comes on within the first twenty- 
four hours of an injury, is of slight intensity—^the 
temperature not rising above 102° F., nor the pulse 
above 100—^and subsides within forty-eight to seventy- 
two hours, and is unattended with any grave symp¬ 
toms of illness—^nothing more than slight headache 
and a little anorexia—^it is traumatic fever. 

ii. If the fever comes on acutely with a smart 
rise of temperature—perhaps to 104° F.—^rapid soft 
pulse, furred tongue, anorexia, headache, marked 
malaise, constipation (sometimes there is diarrhoea), 
and on thoroughly cleansing a wound, or opening 
an abscess, or cutting sutures and so evacuating an 
infective exudation, the temperature falls to the 
normal, and all the symptoms subside, it is a case 
of toxwmia from pyogenic infection. A bacterio¬ 
logical examination of the blood shows it to be 
sterile. 

iii. If, shortly after the receipt of a wound—a few 
hours to two or three days—^accompanying a sharp 
rise of temperature, rapid pulse with falling blood- 
pressure, vomiting, and pain around the wound, the 
surgeon finds swelling of the part, with resonance 
and possibly crepitation over a rapidly extending 
area, the skin being at first blanched, then mottled 
with purple patches, and still later of a greenish- 
yellow colour, and the discharge from the wound 
stains the drying orange, it is a case of gas gan- 
grency due to infection of the wound by one or more 
of the following anaerobic organisms, viz. BaciUus 
Wdehii, Vibrion septique, BaciUus (Bdernatieris. The 
odour, like that of stable-manure, given off by such 
a wound is quite characteristic. Muscle, if exposed 
in the wound, is seen at first to be of a dirty- 
red colour; later it becomes black with a shiny 
surface. 
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iv. If during the healing of a wound the patient 
suddenly has a rigor, or is sick, and has frontal head¬ 
ache with anorexia, malaise, quickened pulse, and 
abrupt rise of temperature, and on examining the 
woimd it is found unchanged or shows arrest of the 
process of healing, while the neighbouring lymphatic 
glands are swollen and tender, and if in a few hours 
this is foUowed by a bright-red, raised, painful, and 
tender blush, spreading from the wound with abrupt 
edge, the disease is erysipelas. 

V. But if with symptoms of toxaemia the blood 
is found to contain staphylococci or streptococci, or 
if the fever docs not subsiao with the evacuation of 
all infective exudation and thorough cleansing of sup¬ 
purating surfaces, and yet there are no secondary 
abscesses and no succession of rigors, it is a 
case of septiccemia. There may be a single initial 
rigor. 

vi. If in the course of a case of septicaemia the 
patient has rigors at irregular intervals, each rigor 
being accompanied by a great rise of temperature, 
and soon followed by a profuse sweat with an abrupt 
fall of temperature, and if with these rigors secondary 
suppurations in joints or serous membranes or other 
parts occur, or evidence of infarcts in lungs, liver, 
spleen, or kidneys can be obtained, the case is one 
of pymmia. 

Diagnosis of cansUtutional eompUeations and sequela 
other than fevers. —If a patient who has been in the 
habit of indulging freely in alcohol becomes restless 
and unwilling to take food, and is unable to sleep 
on the second or third day after an accident or 
operation which keeps him confined to bed, the 
surgeoj^ may suspect the oncoming of delirium 
tremens. And if a few hours later he finds his patient 
still more excited, delirious, with some fixed idea of 
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a disagreeable character which makes him constantly 
busy (avoiding an imaginary foe, for example), with 
marked muscular tremor of the limbs, Jips, and 
tongue, jerky voluntary movements, and the skin 
is bathed in a foul-smelling sweat, the tongue large, 
moist, covered with a white or brownish-white fur 
with sticky mucus adhering to its sides and to the 
teeth, and there are thirst, complete anorexia, con¬ 
stipation, dilated pupils, and rapid, soft, often di¬ 
crotic pulse, the delirium tremens is fully developed. 
When occurring after an accident or operation it is 
sometimes called traumatic delirium, but, as it does 
not differ in essential characters from idiopathic 
delirium tremens, it is better not to use a separate 
name for it. The taking of food and the securing 
of sleep are the two signs of improvement in this con¬ 
dition. If, on the other hand, the tongue becomes 
dry and brown, the delirium incoherent and mutter¬ 
ing, and the patient cannot be made to answer 
questions, or if epileptiform convulsions inteirupt 
the other symptoms, it indicates increasing nervous 
prostration, and death, heralded by complete coma, 
generally ensues. There is a marked tendency to 
the occurrence of hypostatic pneumonia in severe 
cases of delirium tremens, and the surgeon should 
therefore carefully examine the chest every day. 

When during convalescence from injury or opera¬ 
tion the patient complains of pain at a distance 
from the wound, and the part is found to be moder¬ 
ately tender, examine carefully for any sign of throm¬ 
bosis of a vein. If the tenderness is chiefly marked 
along the course of a vessel, or if a vein can be felt 
as a firm cord, or if there is cedema of the parts 
drained the vein, the diagnosis is assured. The 
examination must be made with care lest the clot 
should be displaced. The thrombosis occurs most 
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commonly in the veins below the knee, either super¬ 
ficial or deep in the calf. The onset of the condition 
is accompanied by a rise of temperature. 

If a patient with a recent suppurating wound, or 
a wound but recently healed, complains of pain and 
stiffness about the muscles of the back of the neck, 
and on examination these muscles are found firm 
from tonic contraction, and if a voluntary effort to 
bring them into action causes a painful spasm in 
them, or, preceding these, there occur spasms of the 
muscles of the wounded limb, the onset of tetanus 
is to be feared. And if this tonic spasm quickly 
spreads to the muscles of the jaw and the face, then 
to those of the trunk, and eventually to those of 
the limbs (the hands usually remain free), while 
paroxysms of painful and very intense spasm occur 
in the affected muscles, the mind remaining clear, 
the diagnosis of tetanus is established. A careful 
search should be made in the wound secretion for 
the tetanus bacillus. Cases of tetanus are divided 
into (i) acutej with a short incubation period, a very 
rapid course with frequent paroxysms and high 
temperature; (ii) chronic, coming on later, two to 
three weeks—or very rarely up to three .months— 
after a wound, and in which the progress of the 
disease is more gradual and the intensity less marked; 
and (iii) idiopathic, when the disease arises without 
being definitely preceded by an obvious breach of 
surface. 

Tetanus is distinguished—(1) from simple muscular 
spasm by the occurrence of paroxysms of violent tonic 
contractions ; (2) from spinal meningitis by the cera- 
bro-spinal fluid being found normal on lumbar 
puncture, by the absence of pain and tenderness 
down the spine, of shooting pains in the trunk and 
limbs apart from the paroxysms of contraction, and 
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of marked superficial hypersesthesia, by the order in 
which the parts are affected, by the freedom of the 
hands and feet, and by the absence of palsy except 
from exhaustion in the last stages of the disease; 
(3) from efihpsy and hystero-efilepsy by the absence 
of unconsciousness, and the great liability to a fatal 
issue from apncea, syncope, or exhaustion ; (4) from 
strychnine poisoning by the more gradual onset of the 
symptoms, the longer course of the disease, and the 
less frequency of the attacks of opisthotonos(strychnine 
poisoning is usually fatal in twenty-four hours), by 
the commencement and chief intensity of the disease 
in the muscles of the neck, jaw, and face (strychnine 
affects first and most the muscles of the lower limbs, 
then those of the trunk and the muscles of respira¬ 
tion) ; (5) from hydrophobia by the persistence of 
the muscular rigidity between the paroxysms, by the 
intense trismus as opposed to the marked laryngeal 
spasm of hydrophobia, by the absence of delirium 
or mania, and often by the shorter incubation period 
and the absence of the history of a bite of a rabid 
animal. (6) In tetany the spasm is limited to a 
single group of muscles, usually in a limb, and pres¬ 
sure upon^the nerve supplying these muscles always 
excites the spasm. If the tetanus bacillus can be detec¬ 
ted in the wound, the diagnosis is at once established. 

If a patient has been bitten by an animal 
suffering from rabies, and at some interval subse¬ 
quently, usually between three weeks and three 
months, he becomes very depressed in spirits, sleep¬ 
less, apathetic, irritable, or restless, and this is suc¬ 
ceeded by a spasmodic attack brought on by an 
attempt to drink, the spasm affecting chiefly the 
muscles of the larynx, face, and those of inspira¬ 
tion, and ending in complete muscular relaxation ; 
if this is succeeded by similar and more severe 
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attacks, always brought on by some external excita¬ 
tion, such as the attempt to drink, or even the sight 
or thought of water, a sudden noise or bright light, 
a puff of cold air, or the contact of the hand ; and 
if with these symptoms there is great mental excite¬ 
ment and restlessness running on to paroxysms of 
maniacal frenzy, fixed and terrible illusions, or irre¬ 
sistible impulses, with intervals of calm in which 
the patient may sleep, the diagnosis of hydrophobia 
may be made. In some cases vesicles have been 
found around the fraenum linguae, but their signifi¬ 
cance is doubtful. If the patient does not die in 
the acute stage from respiratory or cardiac spasm, 
he passes into a state of gradually increasing palsy, 
in which the mind becomes clear only to be again 
clouded by tlie increasing asthenia preceding death. 

The signs by which hydrophobia can be distin¬ 
guished from tetanus have been already given, but 
it must be carefully distinguished from what is called 
false hydrophobia, which may be a wilful or an un¬ 
intentional close imitation of the real disease, 
presenting, when ending fatally, great difficulty of 
diagnosis. Chief reliance must be placed on dis¬ 
covering whether the patient has been concentrating 
his thoughts and attention upon the disease, con¬ 
stantly reading and talking about it, or dreading its 
onset, and on noting tlie occurrence of exaggeration 
of the symptoms, such as barking noises, snapping 
of the jaws, running about on all fours, and so on, 
which are all popular delusions concerning the 
disease. Where recovery follows, the diagnosis of 
false hydrophobia becomes extremely probable, some 
would even say certain. Whenever possible, care 
should be taken to ascertain whether the animal 
suspected of inoculating the patient suffered from 
rabies. 
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DIAGNOSIS OF INJURIES OTHER 
THAN WOUNDS 

The diagnosis of a case of injury should include the 
determination of the following four facts: 

1. The local chara>cters of the lesion—^its seat, 
nature, and extent. It must not be forgotten that 
more than one injury may be caused by a single 
accident. 

2. The effects of tJte injury ufon the paiierU^s con^ 
stitvtional state ; these may be immediate or remote. 

3. The existence of local conditions which share in 
the 'production of the lesion. 

4. The presence of any local or constitutional state 
that may influence the repair of the injury or the 
treatment to be adopted. 

The examination of the case should be method¬ 
ical and, if possible, complete. In every case the 
history of the injury should be carefully noted, first 
with a view to estimating its possible and probable 
efEects, and secondly to detect any want of cor¬ 
respondence between the alleged cause and the 
observed effects. Any marked modification of the 
symptoms usually associated with a particular injury 
should be specially noted. 

As the presence of an external wound affects the 
mode of examination of an injured part and the 
way in which a diagnosis of the injury is arrived at, 
as well as the prognosis and treatment of the case, 
we will consider m this chapter the diagnosis of 
injuries in which there .is no external wound. 

22 



SURGICAL EMPHYSEMA 


23 


1. Examine the skin and subcutaneous 
tissue, and notice especially any surelling 
and change in colour. —A dark-red or purplish 
discoloration of the skin, which is not dissipated by 
pressure, is due to a recent effusion of blood into 
the skin, and is called an ecchymosis or hruise. The 
effused blood goes through the well-known colour 
changes, and later on causes merely a yellow stain. 
When the bruise appears at an interval after an 
injury it indicates that the source of the haemor¬ 
rhage is deeper than the skin, and that it has taken 
some time for the blood to travel to the surface. 
As examples of this may be remembered the ecchy¬ 
mosis of the eyelids in fracture of the roof of the 
orbit, staining of the skin of the groin in fracture 
of the neck of the femur, and of the loin in cases of 
haemothorax and of laceration of the kidney. 

ii. Swelling in the skin and subcutaneous tissue, 
coming on immediately or rapidly after an injury, is 
caused by the escape of blood or air, or of one of the 
fluid secretions, into the cellular tissue of the part. 
If the swelling is very soft, elastic and crepitant, it 
is due to the presence of air, surgical emphysema. 
It is only met with in connexion with injuries of the 
lungs or trachea, or of the air-containing cavities of 
the skull. 

Injury of the urethra or bladder may be at once 
followed by the escape of urine into the cellular 
tissue of the perineum, scrotum, and penis, or of the 
pelvis and hypogastrium ; injury of the kidney may 
be followed at a longer interval by escape of urine 
into the cellular tissue of the loin; fracture of the 
vault of the skull may be followed by escape * of 
cerebro-spinal fluid under the scalp, and the forma¬ 
tion of a fluctuating swelling —traumatic meningocele. 
With these exceptions, fluid swellings immediately 
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following upon injuries are due to the escape of 
blood. When the blood forms a distinct fluctuating 
tumour it is called a hwrmtoma. When the blood 
is poured out from a single large artery, and the 
opening in the vessel wall remains patent so that 
a large swelling is formed, and the parts around 
the fluid blood arc compressed to form a spurious 
sac, it is called a circumscribed traumatic aneurysm. 
When the blood infiltrates the planes of cellular 
tissue without forming a circumscribed swelling it is 
spoken of as an extravasation of blood, (See Chap. 
XIV.) 

Hsematoma is generally combined with a certain 
amount of superficial bruising. The collection of 
blood may long remain paid, or it may coagulate, 
and the presence or absence of fluctuation will deter¬ 
mine this point; occasionally sucli a swelling sup¬ 
purates, or, more strictly, the tissues around it become 
inflamed and suppurate. This has to be distin¬ 
guished from simple inflammatory oedema following 
the tissue laceration, and is recognized (a) by in¬ 
creased and progressive swelling; (b) by surround¬ 
ing oedema; (c) by heat and redness of the part; 
(d) by severe pain of a throbbing character; (e) by 
pyrexia of a suppurative type: sometimes there are 
cLftlls or even a rigor, and sweating. 

iii. The presence over a bruised part of blebs 
containing blood-stained serum of a deep-red or 
brown colour is an important sign of fracture of a 
subjacent bone. These blebs arc often extensive, and 
to the uninitiated have a threatening look; they do 
not really add materially to the gravity of a case. 
They must be distinguished from the blebs caused by 
burns, in which the clear scrum quickly coagulates, 
and from those of gangrene, which arc accompanied 
by other signs of tissue-death. (See Chap. XX.) 
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iv. When the amount of extravasated blood is 
out of all proportion to the nature of the injury, 
the patient, if a male, is probably the subject of 


2. Examine the bone.— Carefully compare 
the injured with the corresponding uninjured part 
of the body, first with the eyes, then with the hands 
and, in some cases, also with the measuring tape. 
Whenever possible such an examination should be 
completed by the taking of X-ray pictures. A good 
X-ray will afford definite evidence in a case of 
doubt, and the additional information it gives when 
the bone is known to be injured is of the greatest 
value. 

The special clinical signs of injury are— 

Deformity. 

Mobility in the length of the bone. 

Crepitus. 

Acute localized pain and tenderness. 

Deformity .—If any difference between the two 
sides is noticed, ascertain whether they were sym¬ 
metrical before the injury. It has been shown that 
perfect symmetry in the hmbs is not so general as 
was formerly believed to be the case, and a difference 
in length of the two limbs must not be taken as a 
proof of fracture or dislocation unless supported by 
other evidence. The asymmetry which is not the 
result of gross congenital malformation, of previous 
injury, or of disease, affects each segment of a limb, 
while that resulting from injury affects only one 
segment. For example, if in measuring the two 
lower limbs one is found J in. shorter than its fellow, 
if this shortening is merely congenital asymmetry 
the thigh and leg will each be found to be about 
J in. shorter than its fellow ; if, however, this short¬ 
ening is due to a fracture of the femur, the measure- 
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ment of tlie leg will be found the same on the two 
sides and the difference will be limited to the thighs. 
< In comparing two limbs, they should be placed in the 
same position and measured from exactly the same 
bony points. 

When the hand is passed carefully over the 
injured bone it may detect both alteration in out¬ 
line and local tenderness. A suddenly produced 
alteration in the shape of a bone can only be 
the result of a fracture. The deformity may be. 
extreme, obvious to the eye, as in the common 
fracture of the clavicle, or there may be no de¬ 
formity at all, as in many cases of fracture of a 
rib. Between these extremes all grades are met 
with. The deformity also varies in nature—^it may 
be a bend in the bone or a crushing-in of the bone; 
the broken ends may be slightly displaced or quite 
separated; or, again, a detached fragment may be 
tilted out of place. 

In examining the bone these details should all 
be noticed and an attempt be made to ffnd out the 
direction of the plane of fracture, the nature and 
extent of the displacement and, if possible, the 
number of the fragments. This examination must 
be made gently and carefully so as not to give un¬ 
necessary pain and not to bruise or tear the soft 
parts nor unintentionally to disimpact a frj^cture. 

Mobility in the length of a bone is determined 
by grasping the part firmly with one hand close 
above and the other hand close below the seat of 
the injury, and, first gently, and then more vigor¬ 
ously, attempting to move the one part upon the 
other. If any movement or crepitus is detected it 
is enough, but if not, more force is gradually used 
and the whole length of the bone explored, until it 
is ascertained that no part of it is movable on the 



FEACTURES 


27 


11] 


rest. The movement upon one another of the frag¬ 
ments of a recently broken bone causes a quite 
characteristic grating called crepitus ; it is simulated 
only by the rough sensation felt in a joint in cases 
of advanced osteo-arthritis or of Charcot’s disease. 
When the fracture has occurred at an epiphysial 
line the crepitus is softer in character, as one of the 
two surfaces is cartilaginous. The movement of the 
ends of a broken bone is painful, except in those 
suffering from paralysis or tabes dorsalis; this 
examination should therefore be made as gently as 
possible, and should not be repeated when once the 
mobility or crepitus has been felt. 

A fracture is generally acutely tender, and if, 
on running the fingers along a bone, one spot or 
part is found to be acutely sensitive, it is strong 
presumptive evidence of a fracture there ; the pain 
may, however, be due to a bruise of the periosteum. 

The routine precautionary use of X-rays reveals 
many fractures that cannot be otherwise diagnosed. 
But good X-ray films do much more than demonstrate 
the existence of a fracture, for they also show the 
direction and amount of displacement of the frag¬ 
ments, the existence of comminution or impaction, 
and in some cases the presence of a foreign body, 
such as a bullet. 

In regard to the use of X-rays in the diagnosis of 
injuries of the skeleton, two or three cautions may be 
given. In the first place, reliance must not be placed 
upon screening; it is only in a film that precise 
details can be appreciated and a permanent record 
obtained. The pictures should be taken in two planes, 
or stereoscopic pictures should be made. A slight 
fissure may be visible in one plane only, and the 
character of displacement can only be fully revealed 
in a stere oscopic picture. If there is doubt as to the 
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meaning of an apparent abnormality, the picture 
must be compared with one of the opposite unin¬ 
jured part taken in the same plane. Further, it 
must be remembered that skiagrams are shadow- 
grams, and that the distance of the bone from the plate 
or film exaggerates the deformity or displacement 
that is present. The correct use of X-rays in the 
diagnosis of injuries and diseases of bone requires 
experience and some amount of expert knowledge. 
Finally, it must be remembered that the public are 
fully. alive t# the valuable assistance afforded by 
X-rays in the diagnosis and management of cases of 
injuries to bones and joints. It is of the greatest 
importance, therefore, if only for his own protection, 
that the practitioner should advise their use, not 
only in cases in which he feels the need of their 
help, but equally in those in which he is satisfied on 
clinical grounds as to the exact nature and extent 
of the injury. 

The injuries of bone are contusion, fracture, and 
separation of epiphyses. 

A fracture may be fissured, incomplete, impacted, 
or complete; any one of these may be simple or 
compound, and may be comminuted or multiple. A 
sc'paraJiion of epiphysis may be simple or compound. 

Severe local pain and tenderness at the site of 
a direct injury to a bone, without either alteration 
in the shape of the bone, shortening, mobility in its 
length, or crepitus, are the signs of a bruise of the 
periosteum and, hone or of a fissured fracture. It is 
impossible to distinguish with certainty between these 
injuries without X-ray examination; many cases that 
were formerly diagnosed as merely contusions of 
bone, or sprains, are now shown by the use of X-rays 
to be cases of fissured fracture. The more diffused 
and dull the pain the greater the probability of its 



FEACTURES 


29 


n] 


being only a bruise; the more acute and the more 
precisely localized the pain and tenderness, and the 
longer these severe symptoms last, the greater the 
probability of its being a fissure of hone. 

In a child a bone may be found bent, and the 
direct distance between its two ends shortened, as 
the result of an injury, without either mobility or 
crepitus at the bend. This is an incomplete or green- 
stick fracture. It is most often seen in the clavicle 
and the forearm, but may be met with in other long 
bones ; it always results from indirect violence. It 
must be distinguished from a rickety curve in the 
bone, and from the deformity sometimes caused by 
congenital syphilis. Both of these deformities are 
chronic, gradually produced, and, as a rule, sym¬ 
metrical, and associated with other signs of rickets 
or syphilis. It is important, however, to remember 
that a greenstick fracture is more liable to occur in 
a rickety than in a healthy child. 

When, as the immediate result of direct violence 
to a bone, there is alteration in its contour and 
length, but no mobility at the scat of the supposed 
fracture and no crepitus, there is an impacted frac¬ 
ture. It is distinguished from incomplete fracture 
by the age of the patient and by the deformity (when 
this can be clearly made out) not being a rounded 
curve in the bone. An X-ray is the most certain 
means of demonstrating an impacted fracture. The 
lower end of the radius and the upper end of the 
femur are the most frequent seats of impacted 
fracture. 

Mobility in the length of a bone is proof of a 
complete fracture. In such a case some or all of the 
following signs will be met with : altered contour 
of the bone if the fragments are displaced; altera¬ 
tion in the length of the limb if there is overriding 
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or separation of the fragments; rough crepitus if the 
fragments are in contact; localized pain and tender¬ 
ness at the seat of fracture, at once greatly increased 
by any movement of the fragments; and swelling. 
Bones are very vascular structures ; their fracture is 
. followed by' a good deal of haemorrhage, and in 
a few hours this is succeeded by free serous 
exudation. The swelling in the overl 3 dng soft parts 
may lead to the formation of blebs containing 
coloured serum. The patient may say that he heard 
the snap of the breal^g bone. 

When a bone breaks under ordinary use or 
from a very slight injury, it is the result of some 
previous change in the bone, and is known as a spon¬ 
taneous fracture. Tumours of bone, fragilitas ossium, 
atrophy of bone, and locomotor ataxy are the 
chief causes of this form of fracture, and evidence 
of one or other of these conditions should be 
sought for- 

A wound, whether in skin or mucous membrane, 
extending down to the seat of fracture*, converts the 
injury into a compound or open fracture: all other 
cases are simple or closed fractures. 

If mobility is obtained with great ease, and is 
accompanied with marked and readily elicited cre¬ 
pitus, suspect a comminuted fracture ; and if manip¬ 
ulation shows that the bone is broken into more 
than two fragments (if, for instance, other fragments 
are felt separate from and movable upon the two 
main ones), this suspicion is converted into certainty. 
If, however, the fragments are broken off by distinct 
fractures, it is called a double fracture. Comminution 
is generally easily detected in compound fractures, 
as the fragments can be felt, but is often over¬ 
looked in simple fractures, especially when small 
splinters or fragments are detached from the deep 
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aspect of a bone. When a sharp-pointed fragment, 
not including the whole thickness of a bone, is 
detached, it is spoken of as a splintered fracture. 

If a fracture occurs in the position and direction 
of the junction of an epiphysis with a diaphysis, in 
a person under 20 years of age, and if the crepitus 
is softer and less distinct than in a common fracture, 
it is a separation of an epiphysis. This is not a com¬ 
mon injury. X-rays reveal that in most cases 
whore it is suspected the line of :^acture is not 
strictly at the junction of epiphysis and shaft but 
through the end of the shaft. 

3. Examine tlic joint or joints.—This exami¬ 
nation must be systematic, and should determine (i) 
whether there is any displacement of the articular 
end of a bone, and if so, to what extent; (ii) whether 
there is any fracture into the joint; (iii) whether 
there is any laceration of ligaments or (iv) effusion 
into the joint. 

i. Compare carefully the same joints of the two 
sides of the body, and determine whether the articu¬ 
lating bones retain their normal relative position ; 
any modification of this is a dislocation^ which may 
be complete or incomplete. The two signs of dislocation 
which are unmistakable are the absence of an articular end 
of bone from its normal situation, and its presence in an 
abnormal position; and the student must not forget 
that the diagnosis should be made to rest upon these 
phenomena, and not upon mere alterations in contour 
and measurement, which, although depending directly 
upon the displacement, may yet be simulated by 
other conditions. It is only where, from special 
conditions, these signs cannot be clearly and directly 
elicited that the indirect evidence of displacement of 
a bone must be relied upon. For example, an empty 
glenoid cavity, and the head of the humerus resting 
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on the ribs just below the coracoid process, are 
absolute signs of a subcoracoid dislocation of the 
shoulder, and are of more value than a number of 
such observations as flattening of the shoulder, 
alteration of the axis of the arm, certain limitations 
of movement, and so on. 

ii. The articular end of a bone must be examined 
for fracture in the same way as the rest of the bone. 
A good X-ray will enable the surgeon to distinguish 
at once a fracture into a joint from a fracture mar 
a joint. Apart from X-rays, a fracture into a 
joint will be diagnosed when (u) the position of 
the fracture necessarily involves this injury—e.g. 
transverse fracture of the patella ; (6) a part of 
the articular surface can be identified as detached; 
or (c) there is rapid effusion of blood into the joint. 

iii. Examine the movement of the joint, and 
notice (1) the range of movement—whether it is 
limited or excessive; (2) any locking or sudden 
freeing of the joint; and (3) the pain accompanying 
movement. 

If, after a sudden wrench or strain to a joint, 
it becomes swollen and painful, and movement is 
limited and very painful, while examination shows 
that there is neither fracture nor dislocation of the 
bones, nor rupture nor displacement of muscles and 
tendons, it is a sprain of the joint. Sprains vary 
greatly in their intensity. If there is an unnatural 
degree of mobility in a joint, as of lateral motion 
in the knee-joint, it indicates rupture of the ligament 
normally limiting that movement; if, on the other 
hand, without this unnatural extent of movement, 
a particular movement causes acute pain, it indicates 
a stretching and partial laceraltion of the ligament that 
is put on the stretch by the movement in question. 
When, however, slight movements, not extensive 



33 


ii] INJURIES OF LIGAMENTS 

enough to stretch any ligaments, elicit sharp pain, 
and there is rapid efEusion into the synovial cavity, 
as shown by a fluid swelling having the outline of 
that cavity, it indicates that the chief stress of 
the injury has fallen upon the s 3 movial membrane, 
and that it is to be regarded rather as a hruise and 
laceration of the synovial membrane. In some cases, 
particularly at the knee, the joint is found rigid, or 
locked,” and then, with a sudden movement, it 
becomes free, and at the same moment something is 
felt, or even heard, to slip aside. This “ internal 
derangement of a joint ” is due either to a torn or 
displaced interarticular cartilage or tendon, or to a 
loose cartilage becoming caught between the bones. 

iv. EfEusion of blood into a joint, recognized by 
the synovial cavity becoming distended immediately 
after an injury, is generally due to a fracture into the 
joint, e.g. fracture of the patella. In hcBtnophilia it 
may occur as the result of quite slight violence. 

When a joint becomes distended with fluid some 
hours, or a day, after an injury, it indicates traumatic 
synovitis. This may be caused by any injury or 
irritation of the synovial membrane, especially a con¬ 
tusion, sprain, or fracture into or near the joint. 

A severe wrench may tear away a ligament or 
tendon with a scale of bone attached to it. This form 
of injury is seen particularly often at the knee. The 
tendon of the quadriceps may be torn from the top 
of the patella with a thin scale of that bone, the 
injury being strictly a fracture. Or the ligamentum 
patellce may be tom from the tibia with the part 
of the epiphysis which forms the tuberde of that 
bone. X-rays will show such a lesion better than 
any other of our diagnostic methods. 

4. Muscles and tendons. —Muscles may be 
either bruised, strained, or ruptured ; tendons may 

c 
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be ruptyred, torn away from their attachment, or 
displaced. {See also p. 183.) 

Examine the part to ascertain whether there is 
any swelling of a muscle, or any gap to be felt 
in one, especially during its contraction; whether 
the tendons occupy their normal relation to the 
bones, and can be made tense; and notice, 
also, whether the contraction of any muscle is 
painful. 

i. When, after a blow, strain, or prolonged and 
violent contraction, a muscle is found swollen, tender 
to pressure, with a sense of stiffness and weakness, 
and acute pain is produced on attempting to put 
it into action, the injury is a bruise or strain of a 
muscle; when produced by a blow it is a bruise 
{contusion), and when caused by over-use it is a strain. 
This latter injury is most common in the deltoid, pec- 
toralis major, biceps, flexors or extensors of the 
forearm (tennis-elbow), adductor muscles of the thigh 
(rider’s sprain), hamstrings, muscles of the calf, and 
the extensors of the spine. 

ii. When, during a sudden and powerful contrac¬ 
tion of a muscle, there is experienced pain—the 
patient often thinks he has been struck on the part— 
followed by a sense of weakness, and on examination 
there is found a gap in a muscle, with swelling from 
eflused blood, a rupture of a muscle has occurred 
Attempts to put the muscle into action are painful 
and futile, and make the gap in its contour more 
marked. 

iii. When, with symptoms exactly like those 
attending rupture of a muscle, there is not found 
any gap in a mdscle or swelling over its fleshy part, 
and yet it is impossible to make its tendon tense 
or to produce its particular movement; or if a dis¬ 
tinct gap can be felt in the tendon, as in the case 
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of rupture of the tendo AchilliSf ruf^ure of a tendon 
may be diagnosed. 

iv. When a tendon cannot be made tense by con¬ 
traction of its muscle, and an X-ray shows that 
a thin piece of bone is detached, it is an example 
of the injury referred to on p. 33, the surface of 
bone to which the tendon is attached having broken 
away from the bone in place of the tendon giving 
way. 

V. When, as the result of some sudden strain or 
wrench, there is acute pain, with tenderness in the 
course of a tendon, swelling and ecchymosis, and 
contraction of one of the muscles of the part ex¬ 
cites severe pain, while its tendon is found not to 
occupy its normal position, a dislocation of a tendon 
has occurred. This is most frequently seen at the 
ankle, in connexion with the peroneus longus tendon 
which starts forwards over the malleolus, or at the 
knee, where the patella with its tendon is displaced 
o:i to the outer side of the joint, or one or other 
hamstring tendon is displaced. It is said also to 
occur in connexion with the long tendon of the 
biceps, causing the arm to be locked in the abducted 
position until set free by flexion and rotation of the 
shoulder. 

5. Examine the vessels.—The signs of injury 
to vessels are those of interruption in the arterial 
and venous circulation and of considerable local 
ha-morrhage. These may follow the injury imme¬ 
diately, or develop more slowly. The surgeon should 
feel, therefore, for pulsation in the arteries beyond 
the injured part, and compare it with that in the 
corresponding vessels in the other aide of the body ; 
he should notice any local pallor, coldness, numb¬ 
ness, and loss of power, and also any venous con¬ 
gestion. He can estimate the vigour of the local 
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circulation by noticing how quickly the colour re¬ 
turns into a part which he has blanched by gentle 
pressure. The amount and tension of swelling at the 
seat of injury are to be observed, and, where possible, 
the main vessels are to be traced with the fingers, 
and any sudden loss of the pulse in an artery or 
any consolidation of the vessel recognized. 

i. Loss of pulsation in the arteries beyond the 
seat of injury shows that the lumen of the main 
vessel is interrupted. If this is noticed directly 
after an injury, and there is no great local swelling, 
it is due to contusion or hceralion of the artery with 
thrombosis^ the torn inner and middle coats of the 
vessel, together with blood-clot, having blocked up 
the lumen of the vessel. In some cases the blocked 

•artery can be felt firm and pulseless. 

ii. When the loss of pulsation occurs at some 
interval after an injury, and without great local 
swelling, it is due to secondary occlusion of the artery, 
and, if embolism can be excluded, traumatic arteritis 
and thrombosis is to be diagnosed. 

iii. Where the loss of pulsation in the distal arteries 
is associated with considerable local swelling, it shows 
that the main artery is ruptured and bleeding. Owing 
to the absence of a sac there is, as a rule, neither 
pulsation nor thrill in the swelling. Should one or 
both of these signs be present, the condition is known 
as circumscribed traumatic aneurysm. The size and 
tension of the swelling, as well as its rapidity of 
growth, are measures of the rate at which the blood 
is being poured out into the tissues. Owing to the 
effused blood compressing the veins, the parts below 
become swollen and oedematous, and this may be 
followed by moist gangrene. 

iv. If in a case of fracture or dislocation the 
arteries beyond are pulseless, but the pulse returns 
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in them when the displacement of the bone is cor¬ 
rected, there has evidently been merely compression 
of ike artery. This is a rare event; if the pressure 
is severe and long-continued, it is liable to be followed 
by traumatic arteritis and thrombosis, The rare 
cases of causcHgia following such an injury are prob¬ 
ably due to irritation of the nerves running in the 
sheath of the artery (see p. 55). 

V. A rapidly formed swelling at the seat of injury 
is always due to hasmorrhage, except in the cases 
of extravasation of urine and of emphysema. The 
rapidity of its formation is a guide to the size of 
the vessels from which the blood is escaping; and 
when the pulse beyond shows that the main artery is 
intact, the source of the bleeding may be either a 
ruptured secondary artery or a ruptured vein. 

vi. When, a short time after an injury, a vein 
is felt as a firm solid cord, thrombosis of a vein from 
coniusion may be diagnosed. This form of venous 
thrombosis is limited to the injured vein, or only 
extends very slowly, and is to be distinguished from 
spreading thrombosis (see p. 18). 

vii. In many cases the exact extent of vascular 
injury cannot be diagnosed. Local swelling, as already 
stated, is the measure of subcutaneous haemorrhage ; 
pallor and coldness of the parts beyond are the index 
of ^obstruction to the arterial flow, and oedema and 
lividity are the signs of venous obstruction. These 
localized disturbances of the circulation are to be 
distinguished from the general effects of shock and 
loss of blood which influence the circulation equally 
n all parts of the body. 

6. Examine the nerves.—^Nerves may be con¬ 
tused, lacerated, or compressed by subcutaneous in¬ 
juries, and later on may be injlam/ed, or become the 
seat of tumours. The history of the case will deter- 
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mine whether the lesion is contusion from a direct 
blow, laceration from overstretching, or compression 
from the displacement of a bone, the formation of 
callus, or the extensive effusion of blood or other 
fluid. Where the injury is due to contusion, lacera¬ 
tion, or displacement of a bone, as in a dislocation, 
the symptoms come on at once ; but where they are 
dependent upon the pressure of eSused blood, or of 
an abscess, or on the implication of a nerve in callus, 
they come on later. Where there is any reason to 
suspect an injury to a nerve, the surgeon should care¬ 
fully test the patient’s power of contracting all his 
muscles, and the acuteness of the sensibility of the 
skin, comparing together the sound and the injured 
limbs. The exact distribution of the motor and 
sensory paralytic phenomena will indicate the nerve 
or nerves that are involved. 

The muscles must be examined by testing the 
patient’s power of voluntary contraction, by care¬ 
fully noting their response to the faradic and galvanic 
currents, and by observing signs of wasting. When 
the patient has lost the power of voluntary contrac¬ 
tion and the muscle does not respond to faradism, 
there is interference with the motor nerve of that 
muscle. 

As regards sensation, even more minute observa¬ 
tions must be made; it is not enough to test it 
roughly by the finger or a pin, for sensation includes 
at least three varieties of sensory responses, each of 
which has its own path to the nerve centres, and 
should be separately tested. 

1. 'Protopathic sensation—the response to a pin¬ 
prick, heat and cold, the sensation of pain—should 
be tested by the careful use of a sharp pin, and by 
two testrtubes containing iced and hot water respec¬ 
tively. Protopathic sensory nerves overlap widely, 
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but the path of sensation is entirely confined to the 
posterior nerve-root, and therefore a limited and 
ill-defined area of protopathic anaesthesia indicates 
interruption in the sensory path of a nerve, whDe a 
wide area of this form of anaesthesia shows that there 
is injury to a nerve-root. 

2. Epicritic sensation — the finer tactile sen- 
sation, and the detection of small differences 
of temperature — is tested by gently stroking 
the skin with a fine tuft of cotton-wool or a 
very soft camel’s-hair brush. Loss of epicritic sen¬ 
sation is usually sharply defined and corresponds 
to the distribution of individual nerves. A well- 
defined area of epicritic anaesthesia indicates injury 
to the corresponding nerve or nerves, and if the area 
of epicritic anaesthesia is smaller than the area of 
protopathic anaesthesia the injury is to a posterior 
nerve-root or roots—for epicritic sensation may 
reach the nerve-centre through adjacent uninjured 
nerve-roots. 

3. Deep sensation, by which we appreciate firm 
pressure, and the position of a part—the “ muscular 
sense ”—^is not conveyed through cutaneous nerves 
or the posterior nerve-roots, and it passes up the 
same side of the spinal cord. If this sensation is lost 
on the side on which there is superficial anaesthesia, 
it indicates an injury to both anterior and posterior 
nerve-roots. Superficial anaesthesia on one side asso¬ 
ciated with deep anaesthesia of the corresponding 
part of the other side of the body indicates a uni¬ 
lateral lesion of the spinal cord on the side of the 
loss of muscular sensation. Loss of sensation of all 
kinds up to a well-defined circular line (“ stocking 
anaesthesia *’) and flaccid paralysis without loss of 
electrical reaction in the affected muscles indicate 
a functional, i.e. hysterical, and not an organic lesion. 
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As late consequences of nerve injury various 
forms of trophic change must be noted. The skin 
may be rough, scaly, pale, and dry, or thin, con¬ 
gested, glossy, and moist, with a tendency to vesica¬ 
tion, suppuration, or ulceration. The hair and nails 
may be broken short or shed, or the nails may be 
ridged, and there may be ulcerative paronychia. 
The muscles and bones may be atrophied. Joints, 
especially of the fingers and toes, may be ankylosed, 
and the growth of a limb may be arrested. The 
temperature of the part is always lowered. When 
the skin is rough, pale, and dry it indicates that the 
nerve supply of the part is completely interrupted 
without irritation. But when the skin is thin, moist, 
congested, and glossy, and there is a tendency to 
ulceration, it is a sign of irritation of the injured 
nerve, as by the pressure of callus or the presence 
of a foreign body. 

It is very important to recognize at once an 
injury to important vessels and nerves; and par¬ 
ticularly when there is some more obvious lesion 
present, such as a fracture or dislocation, care must 
be taken that attention to this does not lead to the 
overlooking of the less obvious mischief. 



CHAPTER III 

DIAGNOSIS OF WOUNDS 

When called to see a recent wound, the surgeon has 
to determine three things—(1) the nature of the 
wound, i.e. the kind of injury that has been inflicted 
upon the tissues; (2) the parts that have been 
injured; and (3) its constitutional effects. These 
constitutional effects have been dealt with in 
Chapter I. 

In many cases a glance will suffice for the diag> 
nosis, but in others great care is required to arrive 
at a correct opinion, and if the examination is not 
thorough, serious mistakes may be made, the division 
of nerves or tendons, or the presence of foreign 
bodies, or the commencement of gas gangrene being 
overlooked. 

It is always important to know how a wound 
was inflicted, whether by a sharp or blunt instrument, 
by one liable to remain, or break off, in the wound, 
or by one likely to carry in infective or poisonous 
material. The position of the wound is the next 
must important point to note, and it will suggest the 
parts possibly injured and the special examination 
that must be made. The superficial extent, the 
depth of the wound, and its direction are other 
points usually quickly determined. If the wound 
has to be “ explored ” to ascertain its depth, or to 
feel for a foreign body, care must be taken not to 
infect it—the finger or probe must be sterilized—and 
not to start a fresh haemorrhage from wounded vessels 
whichJhave been occluded by clots. The amount 
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and character of any haemorrhage, the colour of the 
blood, its mode of escape, whether in a jetting or 
a steady stream, from distinct spots or from the 
whole surface of the wound, and the pulse and 
state of the circulation in the parts beyond the 
wound, must be noted. The escape from the wound 
of any other fluid than blood must be recognized. The 
sensation in the parts beyond a deep wound should 
always be tested to determine whether a nerve-trunk 
has been divided. Severed muscles and tendons 
can often be seen ; in other cases it is necessary to 
test whether the patient is able to use his muscles, to 
move each joint, and to make certain tendons tense. 
Foreign bodies may be seen or felt, and those that 
are opaque to X-rays can be demonstrated by 
their use. In making these examinations the con¬ 
dition of the bone or bones will be ascertained. 
The state of the circulation and the sensation in the 
actually wounded tissues must be taken note of; 
and in gunshot wounds particularly the colour and 
vascularity of exposed muscle must be noted, as 
well as the presence of fine bubbles of gas in the 
discharge, Lastly, the constitutional accompani¬ 
ments of the wound must be observed, especially to 
determine whether they do or do not correspond 
with the direct effects of the injury and the amount 
of external heemorrhage. 

Having made this examination, the surgeon will 
know the kind of injury that has been inflicted, and 
the parts that have been injured. 

1. The nature of the wound* —^The features of 
recent wounds only will here be spoken of. 

(1) If the wound is a simple dean cut through 
the skin or other tissues, the appearance of the skin 
quite up to the edge of the wound being unaltered, 
and the surface of the cut smooth, showing the 
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different structures cut through, it is an incised 
wound. 

(2) If the surface of the wound is dark in colour 
and uneven, and the skin around it is livid, ecchy- 
mosed, and more or less cold and benumbed, it is 
a contused wound. 

(3) If the surface of the wound is extremely 
irregular, with long shreds of tissue adherent to it, 
it is a lacerated wound. 

Contusion and laceration are often combined, and 
the wound is then spoken of as a contused lacerated 
wound. Incised wounds are much the most painful, 
the pain being of a sharp stinging or burning char¬ 
acter; in contused and in lacerated wounds the 
pain, much less severe, is of a dull, aching, or be¬ 
numbing character. Incised wounds bleed freely 
from their whole surface; contused and lacerated 
wounds are attended with much less haemorrhage, 
even when large vessels are injured: 

(4) The shape and superficial extent of wounds 
vary within the widest limits; only two varieties 
require notice here. One is where a distinct flap 
of tissue has been cut or stripped up ; such a wound 
is to be called a flap wound, “ incised ” or “ lacer¬ 
ated being added as a prefix, according to circum¬ 
stances. The other is where the depth of a wound 
is out of proportion to its superficial extent, a punc¬ 
tured wound. And as these may be inflicted with 
sharp, clean-cutting instruments, such as knives, or 
with blunt weapons, such as round bullets, they 
may have the characters either of incised or of 
contused wounds. 

(5) In the case of contused or flap wounds, it is 
important to determine whether the tissues have 
been injured beyond recovery. In some cases flaps 
are so nearly severed that it is obviously impossible 
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for the circulation to be maintained in them; and 
tissues may be so crushed and mangled that their 
vitality is evidently destroyed. Whenever there is 
any doubt, the parts should be preserved; and if, 
after the patient has recovered from the primary 
shock and the general circulation is re-established, 
there are no signs of circulation in the part, if com¬ 
pression makes no alteration in its colour, and if it 
remains cold and quite senseless, it may be decided 
that the part is actually dead ; but these signs must 
be unequivocal before such a diagnosis is to be made. 
Where they are not thus plain the occurrence of 
post-mortem changes in the dead tissues and the 
absence of all signs of repair will presently distinguish 
the dead from the living parts. 

(6) If the local or the constitutional effects of a 
wound are not explicable by the extent and severity 
of the injury and the haemorrhage, it is an infected 
or foisoned wound. The particular symptoms vary, 
of course, with the poison: in one case it may be 
coma from morphia; in another, tetanic convulsions 
from strychnine; in a third, suppuration ; in a fourth, 
septicaemia ; in a fifth, erysipelas or lymphangitis ; 
in a sixth, gas gangrene; in a seventh, convulsions 
from tetanus or hydrophobia ; in an eighth, spreading 
gangrene ; in a ninth, local induration and the con¬ 
stitutional effects of syphilis. 

2. The parts injured.—(1) Injury to the skin 
or mucous membrane, as the case may be, is obvious ; 
if the wound extends through the whole thickness of 
the skin, it gapes, and allows the subcutaneous fat 
to be seen. If muscular tissue, known by its deep- 
red colour, or tendons (glistening white bands) are 
seen in the wound, the deej> fascia has been divided. 
A cut into muscle is also obvious. Complete division 
of a tendon is determined by noticing (a) that the 
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patient is unable to execute the particular move¬ 
ment accomplished by the muscle in question ; (h) 
that he is unable to make the tendon tense; (c) in 
some cases, that the retracted muscle forms a dis¬ 
tinct swelling; and (d) sometimes that the divided 
tendon, one or both ends, can be plainly seen in the 
wound, the proximal end being drawn upon when 
the patient tries to put the muscle in action. The 
loss of power caused by division of a motor nerve 
is easily distinguished from that due to a severed 
tendon by noticing that it affects muscles at a dis¬ 
tance from the wound. For example, in a wound 
at the wrist, division of a tendon, let us say the 
flexor carpi ulnaris, will cause loss of power in that 
muscle only; while if the ulnar nerve is severed, 
the short muscles of the hand, which are quite re¬ 
moved from the seat of injury, are paralysed. 

(2) An oozing of bright blood from the whole 
surface of the wound is capillary hcBmorrhage. 

(3) A rapid continuous flow of dark blood from 
one or more points of the wounded surface is venous 
hcBmorrhage. Venous haemorrhage is not attended 
by local blanching, nor by interference with the 
pulse in the arteries beyond ; it is lessened or stopped 
by moderate pressure on the distal side of the wound, 
and increased by moderate pressure on the cardiac 
side; firm pressure on the cardiac side, by stopping 
the arterial flow to the part, of course stops, but not 
instantly, loss from a wounded vein. If a large vein 
is opened, such as the axillary or jugular, the blood 
spurts from the wound, but the flow, however rapid, 
is continuous and even. 

(4) If, at the same time that a vein is wounded, 
a sucking or hissing sound is heard, and the blood 
is noticed to be frothy, air has entered the vein. 
This complication is only likely to occur when a 
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large vein in the neck or axilla is wounded ; that is, 
suMciently near the thorax for inspiration to pro¬ 
duce a negative pressure in the veins. If the air 
enters in any quantity it produces sudden death, or 
severe symptoms of cardiac failure, such as pallor, 
dyspnoea, and a very rapid weak pulse. 

(5) A rapid flow of bright-red blood from a par¬ 
ticular spot in the wound, the blood being forced 
out in a jet (and per salturn) is arterial haemorrhage. If 
the patient is cyanosed, the blood from an artery 
may be dark in colour, but by its remittent flow will 
be readily distinguished from that coming from a 
vein. Arterial haemorrhage may, however, lose this 
character under two circumstances : (a) if the blood 
does not escape directly from the artery, but passes 
along a more or less narrow or sinuous wound, its 
jetting flow is lost ; and (6) in the case of small 
arteries, where, from loss of blood or from obstruc¬ 
tion, the arterial tension is considerably lowered, 
the flow may become continuous; it is, however, 
distinguished then from capillary oozing by its 
escape from a definite spot in the wound, and from 
venous haemorrhage by its colour, its control by 
pressure above, and the failure of distal pressure to 
stop it. When a large artery is wounded, such as 
the carotid, femoral, or axillary, the blood issues 
veith a distinct hissing noise. In the case of an 
artery wounded in its continuity, it may be possible 
to determine what vessel is injured by noticing if 
there is (a) blanching of any part, as e.g. of the 
sole of the foot in division of the posterior tibial 
artery during tenotomy; (b) loss of pulse in the 
artery beyond. Thus if, with a wounded artery 
at the root of the neck, the pulse in the carotid or 
facial artery and the brachial or radial is unaffected, 
it proves that neither the carotid nor the subclavian 



WOUNDS OF BONE 


47 


III] 

artery is the one injured. Similarly, in the case oi 
a stab in the thigh, if the pulse in the tibial arteries 
is equal on the two sides, it shows that the femoral 
trunk is not wounded. In many cases the position 
of the wound is enough to determine what artery is 
wounded; but in many others it is uncertain until 
the bleeding vessel is actually found, and its exact 
relations to surrounding structures are seen. 

(6) Ansestbesia and motor palsy in the parts be¬ 
yond an injury show that a nerm has been severed. 
The area o£ paralysis will determine the extent of 
the nerve lesion. {See p. 38.) A divided or partially 
divided nerve may be visible in a wound. 

(7) Complete division of a bone in a wound is 
evidenced by the usual signs of fradure^ i.e. mobility 
in the length of the bone, crepitus, and irregularity 
of the outline of the bone; the fragments are often 
visible. Where a bone has been only partially severed, 
a so-called wound of honey the signs of complete frac¬ 
ture are absent; the injury can be detected either 
by the eye, or by the finger or probe feeling the cut 
in the bone, or by X-rays. The association of a 
fracture of a bone with a wound of the soft parts is 
a very important one, for if the latter extends down 
to the broken bone it forms a compound or open 
fracture. To determine whether this is the case is 
usually quite easy, as one or other fragment may 
protrude from the wound, or be visible in it, or the 
finger or probe .introduced into the wound may at 
once detect the fracture. In other cases it is equally 
apparent that the wound is quite superficial, perhap s 
a mere abrasion, or at some distance from the fracture, 
the latter not being compound. In a third series 
of cases the student may be in doubt, and then 
the amount of haemorrhage from the wound will be 
the best indication. Bone is a very vascular tissue, 
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and if from a small wound, over and complicating 
a fracture, there is a free trickle of bright blood 
continuing for some hours, it is very strong evidence 
of the fracture being compound. 

(8) Escape of a clear, ropy, tenacious fluid from 
a wound, either pure or mixed with the blood, indi¬ 
cates that a synovidl cavity has been opened. If the 
wound is immediately over a bursa or synovial sheath, 
and the fluid small in amount, and especially if a 
tendon is exposed in the wound, it may be diagnosed 
as a wound of a harsa or synovial sheath ; but if the 
wound is directly over a joint, and the quantity of 
fluid more than a drop or two, it is probably a wound 
of the joint. In extensive wounds there is no diffi¬ 
culty in determining whether a joint is injured or 
not, as the articular surfaces are exposed, or project, 
or portions of articular cartilage may be chipped off 
and be found free in the wound. It is in the case of 
small punctured and incised wounds that the difficulty 
arises. Whenever there is doubt, the case must be 
treated as a wounded joint, and if the part swells out 
with effusion into its articular cavity the diagnosis of 
a wounded joint may be considered to be established; 
similarly, where a bursa becomes distended, evidence 
is afforded of a wound extending into it. The exact 
position and direction of a wound, together with 
the amount of synovia escaping, are the best guides 
in deciding between a wound of a bursa and a 
wound of a joint. In many cases of doubt a 
careful exploration of the wound should be made. 

(9) Wound of a serous cavity is only certainly 
determined by the exposure of one or other of the 
contained viscera, or of the smooth, glistening sur¬ 
face of the serous membrane. Should a dropsical 
accumulation have been opened, the amount of fluid 
escaping would be decisive. In all cases where there 
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is any doubt the wound should be carefully explored 
to make the diagnosis quite certain. Injury of the 
serous cavity of the head is in some cases character¬ 
ized by a continuous flow of the cerebro-spinal fluid, 
and occasionally by a peculiar symptom, viz. a 
spurting forth of the cerebro-spinal fluid when the 
jugular veins are compressed. {See p. 67.) Wound 
of the pleura without wound of lung occurs but 
rarely, and is difficult of diagnosis unless there is 
collapse of lung or prolapse of unwoimded lung. 
(See p. 114.) In some cases air can be heard being 
sucked into and expelled from the pleural cavity with 
each act of respiration. In the belly the omentum is 
the viscus that moat often protrudes, and it must 
be distinguished from the subcutaneous or the sub- 
peritone^ fat by its peculiar granular appearance, 
its distinct circumscription, and in some cases its 
reducibility; it may be irreducible and strangulated, 
and then its livid colour will be very distinctive. 
Next to it the small intestine most often protrudes. 
In the scrotum the smooth, glistening testicle may 
protrude. 

(10) The diagnosis of wounds of viscera is con¬ 
sidered in the chapters devoted to local injuries. 

(11) The diagnosis of wounds of the ducAs of glands 
rests upon the position of the wounds and the flow 
ii'om them of characteristic secretion, such as saliva, 
milk, bile, or urine. 

3. Subsequent progress of the wound.— 

The healing of a wound is in all cases effected by 
the organization of the exudate poured from the living 
wounded tissues. Under the var 3 ring conditions of 
wounds the phenomena of the healing process differ. 
When the edges and surfaces of a wound are in 
apposition, all that is noticed is that they become 
glued together, and that the union, at first soft, be- 
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comes gradually firmer as the scar is organized— 
heeding hy first intention. In the case of an open 
wound the surface is seen to become glazed over 
with a film of lymph which levels up all its smaller 
shallows and conceals the details of the surface. The 
lymph quickly -becomes pink, then raised up into 
granulations, and these are seen to grow until the 
wound is filled up to the level of the skin; then 
epithelium grows over the granulations from the 
edge, and the scar undergoes its final changes ; this 
is called healing hy second intention. Sometimes a 
combination of these two forms of healing occurs; 
surfaces which have become covered with granula¬ 
tions may, if brought into apposition, adhere to one 
another— healing by third intention. In other cases a 
cavity in a wound fills up with blood-clot, and, 
without disintegration and the subsequent slow 
discharge of the clot from the wound surface, 
the whole clot organizes into a scar en masse, i.e. 
without the gradual growth of granulations from the 
surface— healing by organization of a blood-clot. The 
process of healing is unattended with the signs of 
inflammation—heat, redness, pain, and fever. It is 
liable to be interfered with by hcemorrhage, gangrene, 
infection of the wound,- retention of discharge, the 
presence of a local irritant, severe constitutional de¬ 
bility, or movement of the healing surfaces. When 
healing is complete the function of the part may not 
be restored, and the scar may undergo various 
changes or become the seat of disease. 

The diagnosis, then, of the subsequent progress 
of a wound consists first in the recognition of the 
way in which healing is occurring, secondly in the 
recognition of any disturbances in that process, 
and thirdly in the estimation of any failure in the 
completeness and permanence of the repidr. The 
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constitutional complications of wounds have been 
dealt with in Chap. 1. Here we consider the local 
conditions only. 

(1) If the surfaces of a wound are found to be in 
apposition and adhering, it is healing by frimary 
union or first intention. 

(2) When the surfaces of a wound do not directly 
adhere, but the tissues composing them become 
obscured by a translucent layer of coagulated exudate, 
it is said to be glazed; and if this becomes pink, 
raised into minute conical elevations which grow 
up towards the surface, the wound is healing by 
granulation or second intention. And when at the 
edge of the wound the granulations become quite 
even, a little darker in colour and then bluish on 
the surface, this is due to the ingrowth of e'pithelium. 
The blue colour is soon followed by a white line, and 
these changes spread centripetally until the whole 
surface is healed over. In contused and laperated 
wounds, shreds of tissue are often so injured that 
they are incapable of repair, and they are thrown 
off as grey or yellow masses of varying size which 
gradually become detached and separated in the 
discharge. This process of cleaning of the wound 
precedes active healing, and is attended with free 
serous or purulent discharge. 

(3) If opposing granulating surfaces become 
directly adherent in place of the cavity between them 
being filled up by the growth of the granulations, 
it is called healing by third intention. 

The diseases of granulating wounds are considered 
in connexion with ulcers (Chap. XVIII.). 

(4) When, in a wound which has become wholly 
or in part filled up with blood, the clot does not 
soften, but after several days a thin dry layer of it 
separates and exposes a cicatrix, the process is called 
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healing by organization of blood-clot. This only occurs 
in aseptic wounds and where there is no tension in the 
tissues. In small wounds it has long been familiar 
as healing under a scab. 

(5) A wound may be found not to undergo any 
change-whatever, even for many days after its in¬ 
fliction ; a little dark blood oozes from it, but the 
natural appearance of the severed tissues is in no 
way obscured, and there is no union between adjacent 
surfaces. This delayed heeding is only occasionally 
seen, and arises from severe constitutional debility 
or from diabetes. As a late symptom, delay in 
healing, or even the breaking down of union already 
accomplished, may attend erysipelas, pyaemia, and 
some other severe constitutional aflections. 

The skin edges of deep wounds sometimes unite 
slowly, particularly when there is interference with 
the blood supply to the extreme edge of the skin. 
Movement in a wound is sometimes a cause of great 
delay in healing. 

The local disturbances in the healing of a wound 
arise from— 

■tr 1 . i External. 

Hemorrhage j c^^^^aled. 

Imperfect drainage. 

Wound infection. 

Gangrene. 

Necrosis. 

Presence of a foreign body. 

Escape of a secretion. 

External hesmorrhage. —Bleeding occurring from 
a wound within the first forty-eight hours is inter- 
mediaXe or readtionary hmmorrhagej and is due to fail¬ 
ure of the primary arrest. Bleeding coming on later 
than this is secondary hasmorrhaget and only occurs 
in infected wounds. A little trickle of bright blood 
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from the deeper parts of a wound occurring 
spontaneously some days after its infliction is 
probably the forerunner of an extensive secondary 
arterial hssmorrhage; it should therefore never be 
overlooked or slighted. There is often a rise of 
temperature just before a secondary haemorrhage. 
Secondary venous haemorrhage is sometimes met 
with; and there is a form of parenchymatous 
or capillary haemorrhage occurring in large wounds 
in very debilitated subjects as an intermittent oozing 
that continues o£E and on for a few days. Lastly, 
there is the more abundant recurring haemorrhage 
of hcBmophtlia. 

StpeUing occurring in a wound is the result of 
either concealed haemorrhage, retained serum, or 
inflammation. Notice the consistence and outline 
of the swelling, the presence or absence of oedema, 
redness, ecchymosis, or tenderness, and the charac¬ 
ter of the pain and the constitutional disturbance. 
A defined swelling, coming on early, showing no 
tendency to increase, and with an absence of super¬ 
ficial redness, oedema, tenderness, or marked pain, 
is due to concealed hcemorrhage. If the swelling is 
plainly fluctuating, the blood will be found fluid, 
mixed with serum: such swellings are never very 
tense; the temperature is a Uttle raised. If the 
swelling is tense and elastic, it is caused by a blood- 
clot ; the clot may give the sense of fluctuation. 
If the swelling is less well defined, firm, and 
especially if the skin over it is ecchymosed, it in¬ 
dicates an extravasation of blood in the cellular 
tissue; this occurs chiefly in such parts as the 
eyelids, scrotum, and labia. A fluid swelling in a 
wound without the signs of inflammation is gener¬ 
ally found to be a collection of serum. When the 
swelling is progressive, ill-defined, tender, the skin 
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over it slightly reddened and oedematous, and the 
pain constant, while the temperature and pulse'are 
raised, it is due to inflammation, and will run on 
to supjmration. In the early stages the swelling is 
firm, later on it becomes soft and may “ point,” 
and the more superficial the seat of the inflamma¬ 
tion the sooner will fluctuation be detected. The 
periphery of the swelling is always firm. Some 
of the fluid from the wound should be examined 
bacteriologically to determine the infecting 
organism. 

If the parts about a wound implicating a bone 
are found much swollen, and the periosteum is 
separated, leaving the bone dry and bare, acute 
osteo-myelitis is present. In a case of amputation a 
soft fungous mass will protrude from the end of the 
medullary cavity, and the probe passed into this 
meets with no resistance and possibly liberates some 
pus. In these cases there is abundant suppuration 
and high fever. 

For gangrene occurring in a wound, see p. 280; 
and for erysipelas, gas gangrene, sepiicmmia, and 
pycemia, p. 16 seq. 

Incomplete repair. —Delayed or incomplele healing 
of a Wound is commonly caused by one of the follow¬ 
ing conditions; the presence of some local irritant 
such as a bullet or portion of clothing, a buried 
suture or ligature, a seqtiestrum, disease such as 
tubercle, actinomycosis, or cancer, the tuming-in of 
the skin edges, the escape of some secretion along the 
wound such as saliva, urine, fsces, or mucus, im¬ 
perfect drainage, movement of the unhealed parts, 
adhesion of the wounded parts to unyielding struc¬ 
tures, or the application of local irritants by malin¬ 
gerers. Other causes of much-delayed healing of a 
wound are very defective circulation as in Raynaud's 
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disease, the loss of trophic nerve influence, X-ray or 
radium burns, and diabetes. 

The wound may he healed, hut the function of the 
parts may not he restored. If the parts below the 
wound are cold, weak, a little benumbed, and the 
arterial pulse is absent or weak, it indicates that a 
main artery is obstructed, and that the anastomotic 
circulation is insufficient: 

If the parts below the wound are oedematous, or 
become so when used, it indicates obstruction to the 
venous or the lymphatic circulation, or both. 

If parts below the wound are anaesthetic and 
muscles are paralysed, wasted, and give no reaction 
with a faradic current, it indicates that a severed 
nerve has not united, or that its function has not 
been restored. This has to be distinguished from 
the immobility of a part from division of a tendon 
or a muscle. (See p. 34.) The position of the scar, 
the extent of the paralysis, and the accompanying 
electric and sensory phenomena are sufficient to estab¬ 
lish the diagnosis. If the skin of the aflected part 
is rough and covered with dry, scaly epidermis, the 
nerve or nerves are completely divided. In cases where 
the skin is smooth, glossy, devoid of hair, with 
patches of livid red colour or of herpetic eruption, 
and there is burning pain, and the muscles have 
wasted rapidly, there has been incomplete division oj 
the nerve. 

When, after a wound in the neighbourhood of 
the main nerves and vessels of a limb, there arises 
immediately, or within a few days, an intense burn¬ 
ing pain distal to the injury, exaggerated by pressure, 
changes of temperature, and emotional disturbance, 
and partly relieved by the application of moisture, it 
is a case of causalgia. In injuries of the arm, the 
pain is situated in the palm, spreading thence over 
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the distribution of the median nerve. In the case 
of the lower limb, the painful area is in the foot. 
In either case it may be accompanied by trophic 
changes in the skin of the painful area. 

Inability of the patient to effect a particular move¬ 
ment, when no obstacle to passive movement exists, 
and there is neither anaesthesia nor loss of faradic 
irritability, is the sign of a divided fnuscle or tendon. 

Rigidity of a joint after healing of a wound is 
due to adhesions between the joint surfaces, or to 
gluing of the tendons to the wounded structures. 
The more complete the rigidity the greater the like¬ 
lihood of its being true ankylosis. Where a tendon 
acts upon more than one joint, as in the hand and 
foot, its adhesion about a proximal joint will, of 
course, prevent its moving a distal joint, although 
the joint itself is supple. 

Occasionally a joint is insecure, with abnormal 
mobility, from failure of repair of an injured ligament. 

Affection of scars.—Scars are often adherent, or 
tight, or weak, i.e. liable to break down and slowly 
heal again. Their more serious affections are— 
Neuralgia. 

Cheloid. 

Epithelioma. 

Persistent pain and tenderness in a scar are the 
signs of neuralgia. Of this there are three forms 
which we can recognize. Where there is constant 
pain referred to the sensory area of a single nerve, 
it is due to compression of the nerve in the scar tissue. 
Where the nerve involved is a mixed nerve there will 
be associated with the neuralgia more or less com¬ 
plete paralysis of the muscles it supplies. Where the 
special feature of the case is exquisite tenderness at 
one or more spots which can be identified as in the 
position of nerves, the neuralgia is due to neuroma; 
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and the diagnosis is confirmed if a nodule or bulbous 
enlargement on the end of a divided nerve can be 
felt. In the worst cases the pain, which is first felt 
only in the area supplied by the nerves divided 
in the wound, gradually spreads and affects the areas 
of additional branches or nerve-trunks. The pain is 
continuous, with agonizing paroxysms excited by 
movement or contact, or by change of temperature. 
It is sometimes associated with convulsive and very 
painful muscular contractions. The cause of this 
form of neuralgia is spreading neuritis, starting in 
the wounded nerves and gradually extending towards 
the nerve-centres. 

When a cicatrix enlarges, becoming thicker, pro¬ 
minent, and wider, but remains firm, smooth, and 
of a delicate pink colour, it is a cheloid scar. This 
disease generally occurs soon after a wound has 
healed, but it may attack a scar at any time after 
its formation; after a certain advance it may re¬ 
main stationary for a time, and then disappear. It 
may attack a large scar in several situations. Its 
smoothness, firmness, slow growth, and the absence 
of ulceration, together with its spontaneous reces¬ 
sion or disappearance, distinguish this disease from 
epithelioma attacking a scar. 

When a scar becomes the seat of a nodular or 
warty thickening, which ulcerates and discharges a 
foul serous fluid, it is the seat of epUhdioma. The 
steady progress of the disease, and the enlargement of 
the neighbouring lymphatic glands, will confirm this 
diagnosis. 

Operation scars often become the seat of recurrent 
malignant growths, rodent ulcer, carcinoma or sar¬ 
coma, the features of which vary and resemble 
those of the primary disease for which the operation 
was undertaken. 



CHAPTER IV 

DIAGNOSIS OF INJURIES OF THE HEAD 

Injuries of the head derive tbeir special importance 
from the grave effects which may immediately, or 
after an interval, follow damage to the brain. Whilst 
there are special features to be noted in injuries to 
the scalp and fractures of the bones of the skull, the 
direction of attention to these, possibly very 
obvious, features of the case must never lead the 
surgeon to neglect answering the question “Is there 
an associated intracranial lesion?” 

If this thought be kept in mind the mode of pro¬ 
cedure which is simplest is to search first for signs 
of injury to the and 'pericraniumy then for 

those of fracture of the honey and finally for those 
indicating lesion of the corUerUs of the cranium^ The 
affections of each of these three groups of tissues 
are—(1) pririMiryy those produced more or less directly 
by the injury, and present immediately, or within 
a few hours; and (2) secondaryy those which result 
indirectly from the injury, and come on after an 
interval of days or even months. 

I. The Scalp 

Primary effects .—The scalp may he wounded 
or bruised. Notice the depth of the wound, whether 
its edges gape and the pericranium or the bare bone 
is exposed, and if either of its edges is separated 
as a flap. Observe the amount of haemorrhage, the 
position of bleeding-points, signs of bruising of the 
tissue, the presence of hair, dirt, etc., in the wound. 
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A splinter of bone or soft grey brain-matter in the 
wound must not be overlooked. If the edges gape, 
the wound is certainly through the occipito-frontalis, 
and extends at least into the “ dangerous area ” be¬ 
neath it; if the wound does not gape, it may or 
may not be a wound through the whole thickness 
of the scalp, and this fact therefore must not be 
considered as excluding injury to the cranium (see 
below). The effects of contusion are not so apparent 
in the scalp as elsewhere, and, owing to the smooth 
convexity of the skull, blows with a blimt weapon 
usually cause incised wounds. In some cases large 
portions or even the whole of the scalp may be 
completely torn away. 

A swelling that forms over the vault of the skull 
within a few hours after a blow or squeeze is due 
to either blood (cephalhcBmatoma) or cerebro-spinal 
fluid (traumatic tneningocele) under the scalp. To 
distinguish between these two conditions, look for 
discoloration of the skin, test for fluctuation in all 
parts of the swelling, carefully feel for any harden¬ 
ing of its edge, see if the swelling is translucent, and 
if it pulsates or becomes more tense during crying 
or coughing. If it fluctuates m part only or indis¬ 
tinctly, or if there is a firm edge to the swelling, 
caused by coagulation of some of the blood, or if 
the scalp is discoloured or the swelling opaque and 
unaffected by crying and straining efforts, it is a 
hcematoma. 

A eephaUusmatoma may be in the scalp, or beneath 
the aponeurosis, or under the periosteum. To dis¬ 
tinguish these varieties, notice whether the out¬ 
line of the swelling corresponds to that of a bone, 
or to the attachments of the aponeurosis, and also 
whether the swelling can be moved with or under 
the scalp. 
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1. If the swelling is firm, more or less flat, and 
moves with the scalp over the subjacent bone, it is 
a hcBmaioma in ike scalp, 

2. If the swelling is soft or fluctuating, giving in 
places a soft crackling sensation to the Angers, and 
is not distinctly movable over the bone, it is a cir¬ 
cumscribed subaponeurotic hosmatoma. 

3. If the swelling is soft and fluctuating, and 
easily movable over the bone and under the scalp, 
being capable, perhaps, of passing from the occipital 
protuberance to the supra-orbital arch, and from 
zygoma to zygoma, the whole scalp, indeed, being 
detached from the pericranium, it is a diffused 
subaponeurotic haematoma. 

4. If the swelling is flxed to the bone, while the 
scalp is movable over it, and if it corresponds in 
outUne to one of the cranial bones, it is a subperi- 
cranicd hamaloma. This form is most often met 
with over the parietal bone in children at birth, 
being caused by the pressure of the mother’s pelvis 
or the forceps. When the margin of the swelling is 
Arm—either from coagulation of the blood or from 
eflusion and more or less complete organization of 
lymph—while the centre remains soft, it may be mis¬ 
taken for a depressed fracture. The distinction can, 
however, be made by noticing that the Arm edge of 
the swelling is compressible, and when indented by 
pressure the bone may be felt passing in an unbroken 
curve from beyond it into the centre of the swelling, 
and also by feeling that the Arm edge is raised above 
the bone outside it. In a case of depressed fracture 
the hard edge is not raised above the bone beyond 
it, nor is it compressible, while the bone within is 
felt to be distinctly below the proper level. A 
haematoma and a depressed fracture may both be 
present. An X-ray will show the presence or 
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absence of a fracture; and when the two conditions are 
present, an exact diagnosis is impossible without one, 
5. If the swelling pulsates, and the pulsation is 
lost when the superficial temporal, occipital, or supra¬ 
orbital artery is compressed, or when all these vessels 
together are compressed, while coughing and strain¬ 
ing do not make the swelling more tense, the tumour 
is a 'pulsating hcematoma or diffuse traumatic aneurysm 
due to the communication of a large artery with the 
effusion of blood. This diagnosis is confirmed if the 
swelling can be moved over the bone. 

Cephalhasmatomata usually undergo absorption, 
but the blood may remain fluid for a long time, 
leaving a fluctuating swelling, which will then be 
distinguished from similar swellings by the history 
of its formation. Occasionally they become in¬ 
flamed and suppurate; and if a swelling which by 
its history and characters is recognized as a hssma- 
toma becomes more tense, hot and painful, very 
tender, with oedema around it, and the temperature is 
raised, it may be diagnosed as a suppurating hcematoma. 

In the diagnosis of the late consequences of 
injuries to the head, the recognition of a scar in the 
scalp may be of great importance, both as corrobor¬ 
ating a history of a particular injury, and still more 
as localizing it with precision. The development of 
a soft puffy swelling in the scalp was referred to by 
pPott as a valuable sign of extradural abscess; it is 
also seen where necrosis follows contusion of the bone. 

I The secondary complications of wounds of 
Ihc scalp are— 

1. Suppuration. 

2. Sloughing. 

3. Delayed healing. 

4. Cutaneous erysipelas. 

5. Cellulitis. 



62 SURGICAL DIAGNOSIS [chap. 

Examine the wound and notice whether the 
edges are uniting and the deep surfaces of flaps 
adhering to the cranium; observe also the presence 
of swelling, its extent and consistence, the colour of 
the skin, the state of the adjacent lymph-glands, 
and the presence or absence of fever and constitu¬ 
tional disturbance. 

1. Pus may be found dotting the edges of the 
wound; where a flap of scalp has been separated, 
if suppuration occurs, the pus is liable to bag under 
the flap; this is shown by the free escape of pus 
on pressure. Occasionally the pus collects in a 
circumscribed fluctuating swelling—an abscess. 

2. As the result of very severe contusion the 
whole thickness of the scalp may slough; limited 
sloughing results from inflammation, especially in 
contused or lacerated tissues. 

3. Where suppuration has occurred, the edges of 
the wound may separate and become inverted and 
great delay in healing result. 

4. If the skin of the scalp is found slightly swollen 
and tender, and the swelling extends some distance 
from the wound, and has a well-defined edge, the 
disease is erysipelas. The characteristic red blush is 
not seen in the scalp, but it appears if the disease 
spreads to the forehead or neck beyond the margin 
of the scalp proper, and in the former case there 
will be oedema of the eyelids. The neighbouring 
lymphatic glands, i.e. the preauricular, mastoid, or 
occipital, will be enlarged and tender. There are 
well-marked constitutional symptoms—fever, head¬ 
ache, nausea or vomiting—and these may have set 
in abruptly with a shiver or rigor. 

5. If the scalp is greatly swollen and boggy, pale 
in colour or blotchy, there is cellulitis. There is usually 
oedema of ears, eyelids, and the upper part of the 
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neck, and the lymphatic glands are enlarged and 
tender. The constitutional symptoms are severe in 
degree—high fever, a weak rapid pulse, headache or 
delirium. 

The secretion of the wound should be examined 
bacteriologically: a streptococcus, with or without 
other bacteria, will be found in cases of erysipelas 
or cellulitis. 

II. The Vault op the Skull 

Severe injury may be inflicted on the bone of the 
skull without producing any symptoms by which 
it can be certainly recognized. A fracture of the 
vault, and its details are best demonstrated by X-rays; 
its other signs are deformity and escape of cranial contents. 
Pass the fingers gently over the vault and note 
any irregularity of the surface, particularly any 
depression or sharp edge of bone, and any swelling. 
If a swelling is noticed, it should be examined for 
fluctuation, translucency, and pulsation. If there is 
a wound in the scalp, it should be examined for 
splinters of bone and for portions of brain matter, and 
then the cleansed finger, or probe, should be passed in 
and the bone explored. If any depression is felt, its 
extent and depth, as well as the direction of fissures 
running from it, and the presence of detached frag¬ 
ments should be noticed. On holding back the edges 
of the wound a fracture may be seen, the broken edge 
of bone having a dark-red colour and an uneven 
surface. 

The primary effects of injuries of the bones 
of the skull are— 

Contusion. 

Infraction. 

Fracture. 

1. There are no positive signs whereby a con- 
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tusion of bone can be recognized; it is only known 
or suspected to have occurred when certain infiam* 
maiory sequelcB or necrosis occurs. It may be inferred 
in all cases of severe injury to the skull, especially 
when not attended with fracture. 

* 2. If in an infant at birth, or a young child in 
whom the skull is still soft, a shallow smooth depres¬ 
sion in the bone, with rounded edge, is felt, it may 
be diagnosed as a depression or dent in the bone, 
or infraction; such a depression without fracture 
is only possible in quite early life. The surgeon 
must not mistake for an infraction the yielding of 
an unclosed fontanelle, or of a softened spot of bone 
in craniotabcs; in these there is no permanent 
depression, only a yielding of the bone under the 
pressure of the finger. 

3. Fracture. —i. If an abrupt depression of the 
vault of the skull, with a sharp, perhaps irregular, 
edge and uneven surface, can be felt through the 
scalp, the sharp edge not being raised above the bone 
outside it, and being quite incompressible, it is 
a simple depressed fracture of the vault of the 
skull. 

ii. If on passing the fingers over the skull a sharp, 
irregular edge of bone can be felt, it indicates a 
simple fissured fracture of the vault of the skull; if 
the fissure takes the line Of one of the sutures, it 
is a separation of a suture. In some of these cases 
mobility and crepitus may be detected along the 
line of fracture. Efiusion of blood in or under the 
scalp may partially or completely obscure these 
simple fractures. The surgeon must not mistake for 
fractures the normal sutures, which may be felt as 
slightly raised ridges on the bone, and which are 
always smooth and somewhat rounded; nor slight, 
smooth irregularities of the surface, which may be 
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natural irregularities of the bone; nor the bossy 
elevations met with in congenital syphilis. The dis¬ 
tinguishing features of all these are their elevation 
above the surface, not depression, and their smooth 
rounded outline. It is impossible to diagnose simple 
fissures of the vault if there is no displacement of 
the bones, unless they can be demonstrated by 
X-rays. 

iii. If, after an injury to the vault of the skull, 
a translucent fluctuating swelling forms over the 
part struck, it is a collection of cerebrospinal fluid 
beneath the scalps and is proof of the existence of a 
fracture of the vault with laceration of the dura and 
arachnoid membranes. The swelling, rarely seen 
except in infants, may begin to form at once after 
the injury, or not be noticed for several days; it may 
remain stationary, or gradually increase in size; there 
are no signs of inflammation in the scalp, nor of 
induration around the margin of the swelling; it can 
generally be noticed to pulsate, and to become tenser 
when the child cries. It has been called traumatic 
meningocele. 

iv. Where there is a wound in the scalp leading 
down to the bone, it is easier to determine with 
certainty the existence of a fracture. If at the 
bottom of a wound an irregular red line is seen, 
from which, if the pericranium is torn, blood issues 
or may be squeezed, and especially if by pressure 
slight movement along this line can be detected, or 
if the probe can be inserted into the line and detects 
a sharp edge of bone, there is a compound fissured 
fracture of the vault. This fissure must not be con¬ 
founded with a suture e^qposed in the wound, which 
is not a bleeding line; nor is the edge of the tom 
pericranium or temporal fascia to be mistaken for an 
edge of bone. The edge of the dense fi.brous mem- 
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brane can in either case be recognized by its slight 
yielding to pressure, by its smoothness, and by its 
not grating under the probe. The mistake, however, 
has been made. If such a fissure is placed exactly 
in the line of a cranial suture, it may be distinguished 
as a separation of a suture, 

V. Exploration of the wound will distinguish those 
varieties of fracture known as dompound depressed, 
comminuted, punctured, elevated, pond and giUter frac¬ 
tures, If the bone is fissured, and there is slight 
depression, it may be a fracture of the outer table 
of the bone only; and similarly there may be an 
entire outer table and a fracture of the inner table 
alone: these conditions can only be diagnosed with 
certainty by a good X-ray. Where, however, from 
an injury inflicted on the outer surface of the bone, 
there is depression and splintering of the outer table, 
it may be inferred that there is still greater injury 
of the inner table, and the more nearly any fracture 
approaches to the form of a punctured fracture the 
greater becomes this probability. If a probe can be 
passed into a fissure and under the bone laterally, 
and firm bone is still felt beneath it, a separation 
of the two tables of the bone, with depression of the 
inner plate, is indicated. 

If a scalp wound does not heal, but on the 
contrary the soft parts retract from the bone, and 
this is seen to be dry, bare, and of a dull-white 
colour, there is necrosis. It will not be possible to 
tell to what depth the necrosis extends until the 
sequestrum separates or is removed.. Necrosis of 
the bone may occur from contusion followed by 
infection without a wound in the scalp. It will 
then be indicated by a pufEy swelling of the scalp, 
which when cut into exposes bare, dry, dull-white 
bone. 



IV] FRACTURE OF BASE OP SKULL 67 

III. The Base of the Skull 

The signs of fracture of the base of the skull are 
hoBmorrhage^ escape of cranial conJterUs, and injury to 
cranial nerves. 

The haemorrhage varies in amount according to 
the size of the vessel or sinus injured. Its special 
features are its appearance at a distance from the 
part struck, the depth from which the blood flows, 
and, in many cases, its long continuance. . The blood 
may escape from the ear, nose, or pharynx; and in 
the latter cases, if the patient is recumbent, as he 
generally is, the blood is swallowed, and the haemor¬ 
rhage may only be revealed when altered blood is 
vomited. In other cases the blood leaks into the 
orbit, gradually forcing its way forwards under the 
conjunctiva, and then into the lids. If the fracture 
passes through the orbital arch, the blood escapes 
at once into the upper eyelid. In fracture of the 
posterior fossa the blood gets into the cellular tissues 
below the occiput, and reaches the surface after some 
days below and behind the ear. 

Cerebro-spinal fluid escapes when the arachnoid 
membrane is tom. It may flow in considerable 
quantity from the ear or the nose, and the loss may 
continue for days. The flow is increased by anything 
that raises the intraqranial pressure, such as coughing, 
straining, or compression of the internal jugular veins; 
this sign should not be sought for, as the raised 
tension may aflect the brain injuriously. The fluid is 
clear and limpid, specific gravity about 1002, faintly 
alkaline in reaction, and contains a trace only of 
albumin. If it flows into the pharynx it is swallowed, 
and may be entirely unnoticed. In very severe 
fractures of the base, portions of brain matter may 
be forced into the nose, pharynx, or ear. 
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Injury to cranial nerves is sliowii by motor or 
sensory paralysis. 

The base of the skull may be fractured without 
giving rise to any signs or symptoms by which it 
can be recognized. And X-ray pictures of this 
region unless taken and interpreted by experts may 
be misleading. But the following clinical conditions 
are met with: 

1. After an injury to the head or upper part of 
the face, an efiusion of blood under the ocular con¬ 
junctiva, v^hich may or may not spread subsequently 
to the eyelids (usually reaching the lower before the 
upper lid), indicates a fracture of the roof of the orbit. 
Haemorrhage into the eyelids may be caused by a 
simple contusion (black eye),, or by a fracture of 
the malar or upper jaw bone; in these cases sub¬ 
conjunctival haemorrhage is absent, or is much less 
marked than the effusion into the lids. In fractures 
of the roof of the orbit and of the orbital arch, in 
which the periosteum lining the orbital cavity is not 
torn, the blood does not get under the conjunctiva, 
but only into the lids, and in such a case a diagnosis 
can only be made by the aid of X-rays. 

2. If, after an injury to the head or nose, haemor¬ 
rhage from the nose continues for some hours, or 
even for a day or more, and especially if succeeding 
the flow of blood there is a discharge of cerebro¬ 
spinal fluid from the nose, or permanent anosmia, 
there is a fracture of the ethmoidal plate, or into the 
frontal sinus, 

3. If, after an injury to the middle zone of the 
vault of the skull, or a heavy fall upon the feet or 
the buttocks, there is bleeding from the ear con¬ 
tinuing for many hours, and if the blood is seen to 
flow from the tympanum, there is a fracture of the 
middle fossa of the base of the sTcuU, involving the 
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middle ear. A copious flow of cerebro-splnal fluid 
from the ear is still more conclusive evidence of 
fracture, and shows that, in addition, the arachnoid 
membrane is tom. Facial palsy and unilateral deaf¬ 
ness strengthen the diagnosis of fracture. Transient 
haemorrhage may be caused by lacerations of the 
meatus or of the membrana tympani. 

4. If a patient who is known to have received 
an injury to the head, or may have received such 
an injury, after an interval vomits some dark, 
slightly altered blood, it becomes highly probable, 
in the absence of evidence to the contrary, that the 
blood has flowed into the pharynx from a fracture 
of the base of the skull, and been swallowed. The 
lips, mouth, and tongue should be carefully exam¬ 
ined to exclude haemorrhage from' that source. If 
there is bleeding from the nose at the same time, 
or there are signs of such immediately after the acci¬ 
dent and before the patient assumed the horizontal 
position, and if he is conscious of swallowing blood, 
or, when unconscious, if the movement of deglutition 
is seen to occur spontaneously from time to time, 
and especially if on inspection, or on passing the 
finger to the back of the mouth, blood is found in 
the pharynx, the diagnosis of fracture of the base of 
the skull is assured. In the absence of other evidence 
it will be impossible to determine which fossa is 
injured, as the blood may flow into the pharynx 
from the nose, or the ear, or froha a fissure in the 
vault of the pharynx. 

5. When, after an injury to the posterior part of 
the skull, or a fall upon the feet or the buttocks, a 
puffy swelling appears around the mastoid process, 
or on the side of the neck, or below the occiput, 
and it steadily increases in size for some hours, or ^ 
without such a sw;elling there appears after an interval 
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of a day oi two a bruise in one of these regions, there 
is a fracture of the posterior fossa of the base of the 
skull. 

The diagnosis is more certain when it is known 
that the swelling is not over the part struck. 

IV. The Cranial Contents 

Injury to the cranial contents may result in: 

(i) Concussion of the brain, i.e. a clinical 
condition of immediate onset indistinguish¬ 
able from profound shock, accompanied by 
transient unconsciousness. 

(ii) Contusion of the brain, which may be 
localized or general, varying in severity 
from a bruise up to a gross laceration. 

(iii) Compression, i.e. a condition in which 
either spreading oedema develops or a 
haemorrhage occurs within the skull 
sufficient to produce the signs of a 
“space-occupying lesion.” 

1. If after an injury to the head, or a general shake 
of the body, the patient is immediately unconscious 
with muscular relaxation (falling down) and pallor, 
and on recovering consciousness there is nausea or 
actual vomiting, headache and the loss of memory 
for events immediately preceding, the receipt of the 
injury, the case is one of concussion of the brain. 

2. If the immediate unconsciousness lasts more 
than a matter of minutes there is general contusion 
of the brain. Examined early, such a patient lies 
relaxed, with depressed reflexes, the pulse and 
respiration such as to occasion no anxiety. A 
tendency to recovery is indicated by a gradual 
resumption of the activities of the higher centres. 

I The first stage towards recovery is the condition 
formerly known as cerebral irritation, in which the 
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patient begins to respond to stimuli and may vomit, 
start to mutter or make restless movements. It is 
of importance to realize that this stage may persist 
for days or weeks and, according to the presence of 
excitement or somnolence, is known as “traumatic 
delirium** or “traumatic stupor.** 

3. If a patient, after an injury to the head, at 
first shows some recovery from the initial con¬ 
cussion or contusion but within a few hours lapses 
again into deepening unconsciousness with stertorous 
breathing and a slow full pulse, compression of the 
brain is occurring. If the pupils on the two sides 
behave equally and the limbs of both sides of the 
body are equally paralysed the compression is 
general and most probably due to the condition 
known as “spreading oedema.** But if, with the 
first return of unconsciousness, or as the case is 
watched, it is found that one pupil fails to react to 
light and tends to dilate while the muscles of the 
limbs on the opposite side appear the more paralysed, 
the compression is due to a localized hsemorrhage. 
If X-rays reveal a fracture of the vault of the simll 
across the course of the middle meningeal artery, 
bleeding from this source as an extradural haemorrhage 
is to be suspected. In the absence of such fracture 
the blood-clot is certainly beneath the dura mater. 

Symptoms of compression may be delayed for a 
few days and are then due to a reactionary haemor¬ 
rhage. They may not occur until an interval as 
long as some weeks or months has elapsed; in such a 
case a small initial haematoma has become pro- 
pessively converted by effusion of blood and serum 
into a mass sufficient in size to produce symptoms. 

4. Cases often present themselves in which there 
is great difficulty in determining whether thejsymp- 
toms are due to the effects of alcohol or to a serious 
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lesion of the brain. Whenever there is this doubt 
and whenever a drunken man is known to have 
received a severe injury to the head, he should be 
kept quiet for some hours until the efects of the 
alcohol have passed oS. The signs of alcoholism 
upon which reliance is generally placed are the pecu¬ 
liar odour of the breath, the flushed face, heavy 
but not stertorous breathing, incoherent delirium, 
a tendency to become quarrelsome, tremor and un¬ 
steadiness of gait if able to walk at all, the absence 
of paralysis, and finding the bladder full of urine, 
in which alcohol may sometimes be detected. The 
history, where obtainable, is of course of the highest 
importance. 

5. In other instances the question arises whether 
a person found insensible and paralysed has had an 
attack of apoplexy, and fallen down, or has received 
a serious head injury causing the paralysis. Here 
again there are cases in which it may be necessary 
to suspend ^judgment for a time, or even altogether. 
For the symptoms produced by a clot of blood in 
the brain are of course the same whether the rupture 
of the blood-vessel be spontaneous or be excited by a 
blow. 

In all such cases the age of the patient and 
all the attendant circumstances must be carefully 
noted, and the heart and the urine should be exam¬ 
ined, as the detection of a cardiac murmur or of 
aortic aneurysm, or of albuminuria, would be strong 
corroboration of the diagnosis of apoplexy. Careful 
search should be made for a wound or contusion of 
the scalp, depression of bone, bleeding from the nose, 
ear, or pharynx. A disproportion between the loss 
of consciousness and the paralysis, if present, would 
be of 'great assistance in the ^agnosia, for in trau¬ 
matic cases the sensorium, as a rule, suflers much 
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more than the motorium, while in the idiopathic 
cases there may be complete hemiplegia with only 
very transient insensibility. 

6. Diabetic coma may in rare cases need to be 
distinguished from traumatic unconsciousness. A low 
blood-pressure and the presence of sugar in the urine, 
the odour of acetone in the breath, the deep coma with¬ 
out paralysis, the flushed face, rapid deep respirations 
with rapid weak pulse, will establish the diagnosis. 

7. Unconsciousness results also from hypo- 
glycscmla, i.e. a condition in which an over-dose of 
insulin or, very rarely, an adenoma of the pancreas, 
has caused a profound drop in the sugar content of 
the blood. Initial giddiness is rapidly followed by 
coma with convulsions and a rapid pulse. A clue to 
the diagnosis may be afforded by evidence or know¬ 
ledge that the patient is using insulin and, if there be 
doubt, by the dramatic recovery which follows the 
administration of glucose. 

Secondary Complications op Intracranial 

Injuries 

These complications are— 

Chronic subdural hsematoma. 

Infection. 

Post-traumatic epilepsy. 

Hernia cerebri. 

Traumatic neurasthenia. 

1. It has already been indicated (page 71) that 
signs of compression may first appear at a long 
interval after the injury. It is only when this 
happens that the surgeon recognizes that the injury 
was complicated by the formation of a small chronle 
subdural hmmatoma. 

2. The intracranial sequelae of infection of th.e 
bones of the skull arc the same whether the infection 
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follows injury or complicates mastoiditis or other 
sinusitis or a blood-bome osteo-myelitis. In practice 
these sequelse are most often met with in cases of 
middle ear disease. Their diagnosis is considered 
in Chapter XXIII, page 337. 

3. Fits of Jacksonian or generalized t 3 rpe, occur¬ 
ring for the first time after a head injury which caused 
contusion of the brain, are due to post-traumatic 
epilepsy. This complication is diagnosed with 
greater confidence if there is evidence that the blow 
on the skull injured the vault at some spot over the 
area of brain from which the fits appear to discharge. 

4. If after a compound fracture of the skull with 
laceration of the dura, or the operation of trephining, 
'or the removal of a sequestrum from the vault of the 
skull, a soft mottled grey and dark-red tumour 
protrudes through the aperture in the bone, and, if of 
large size, grows in a mushroom-like form, bleeds 
easily when touched but is not sensitive, exhibits an 
expansile pulsation synchronous with the carotid 
pulse, and is distended by crying or coughing or any 
effort which increases the intracranial pressure, it is 
a hernia cerebri. If on microscopical examination of 
a portion of the mass brain-tissue is seen, it proves 
beyond all doubt the nature of the tumour. The 
history of injury to the bone preceding its appearance 
at once distinguishes it from pulsating malignant 
tumour. . 

When the hernia is of small size and slow growth 
a small abscess will almost certainly be found beneath 
it, and is its cause. But when the hernia is of large 
size and rapidly enlarging, it results from a diffuse 
leptomeningitis. 

5. A frequent complication is traumatic neuras¬ 
thenia, characterized by headache inability to work, 
giddiness, tremors, loss of emotional control, flushing 
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of the face and head, rapid pulse, sweating, increased 
knee-jerks, and loss of weight. In its severest form 
this mental derangement may amount to a true 
dementia. Its mildest and most frequent mani¬ 
festation is a lasting increased susceptibility to the 
intoxicating effects of alcohol. 



CHAPTER V 

DIAGNOSIS OF INJURIES OF THE SPINE 

The most serious consequence of injury of the spine 
is a lesion of the spinal cord or of the spinal nerves. 
Paralysis at a distance from the seat of injury is 
the great symptom of this lesion; and as in such a 
case any manipulation may lead to further mischief, 
the surgeon must first of all determine whether 
there is paralysis of the parts below the seat of 
injury. If there is none, he then examines for 
injury to the bones of the spine, and after that the 
muscles and ligaments. 

1. Injuries of the spinal c!ord and nerves 

are indicated by paralysis, and sometimes by signs of 
irritation. Two points must be specially noted—^the 
extent ol the paralysis, and the time and mode of 
Its onset. By the first we can determine the seat 
of the lesion, and from the second we can generally 
infer its nature and cause. Sensation to touch, to 
pain, and to heat should be carefully tested, and all 
anaesthetic areas marked out. The power of volun¬ 
tary motion must be tested. Areas of hypersesthesia, 
muscular spasm or rigidity, and pain must be care¬ 
fully noted. Then the various reflexes (the super¬ 
ficial, the deep, and the visceral) must be tested. 

(1) Anaesthesia or motor palsy corresponding to 
the distribution of a particular nerve indicates a 
lesion of that nerve. More than one nerve, e.g. of 
the cauda equina, may be involved. 

(2) Paralysis below a certain hoiizontal plane 
indicates a lesion of the spinal cord at a correspond¬ 
ing level. 
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(3) If with complete paralysis there is also com¬ 
plete anaesthesia to touch, pain, heat and cold, and 
the reflexes in the paralysed area are entirely lost, 
it indicates that there is a complete transverse 
lesion of the cord. 

(4) But if with complete paralysis and loss of 
reflexes the anaesthesia is not complete, the lesion 
is not a total transverse one. Traces of muscular 
power, and the presence of reflexes' either very 
slight or exaggerated, are further signs of the in¬ 
completeness of the lesion. 

(5) Recovery of reflexes soon after the injury 
shows that the temporary loss was the result of 
shock or of spinal concussion. 

(6) Paralysis observed immediately after the in¬ 
jury is due to compression, bruising, or actual crush¬ 
ing of the cord by displaced bone or a foreign body, 
or to haemorrhage into the cord. 

(7) Paralysis coming on very quickly after an 
injury, and rapidly extending upwards, is due to 
meningeal haemorrhage— hcBmatorrhachis. The par¬ 
alysis is generally incomplete and accompanied by 
severe pain. 

(8) Paralysis of the arms only, with contracted 
pupil and rapid wasting of the paralysed muscles, 
indicates haemorrhage into the cervical enlargement 
of the cord— hcsmatomyeUa. The paralysis comes on 
very quickly after the injury. 

(9) Pain shooting round the trunk and down the 
limbs, spasmodic contraction of muscles, and exag¬ 
gerated reflexes are the signs of meningeal irritation. 
If present immediately after an injury they point to 
irritation by blood; coming on later they are due to 
meningUis, 

(10) Rapidly increasing paralysis, loss of reflex 
excitability, wasting of muscles, coldness, and other 
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trophic changes are signs of progressive destruction 
of the spinal nerve-centres caused by myelitis. The 
myelitis may extend upwards or downwards from a 
crush of the cord. 

The observer’s knowledge of anatomy will enable 
him to fix the seat of the lesion in the spinal cord 
by the extent of the paralysis; but a few leading 
points may be here cited, (a) Below the 1st lumbar 
vertebra (sometimes 12th dorsal or 2nd lumbar) the 
spinal canal contains only the nerves of the cauda 
equina, (b) If there is complete motor and sensory 
palsy of the lower limbs, with loss of sensation as 
high as the umbilicus, it indicates a lesion of the 
cord at the level of the 9th dorsal vertebra or oppo¬ 
site the roots of the 10th dorsal n/erve. (c) If, how¬ 
ever, the palsy involves the muscles of the belly wall 
and the intercostal muscles, and the ansesthesia 
extends up to about the 2nd rib, and involves also 
an area on the inner and back part of the skin of 
the arm, it indicates a lesion of the cord opposite 
the 1st dorsal vertebra, (d) If the palsy involves also 
the upper limbs, sensation being perfect over the 
head, face, neck, and just below the shoulder and 
clavicle, and the respiration is solely diaphragmatic, 
it points to a lesion opposite to, or but very slightly 
above, the 5th cervical vertebra. 

By noting the state of the reflexes very import¬ 
ant information is obtained. A reflex may be lost 
by interruption of its afierent or efferent path, or 
by paralysis of its centre. When, then, it has been 
determined that there is a lesion of the cord at a 
particular level, and there is no evidence of injury to 
the nerves below, the condition of the reflexes whose 
centre is in the part of the cord below this level will 
indicate the functional state of that part of the cord. 
For example, in a case of crush of the spinal cord 
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by a fracture-dislocation of the 5th cervical vertebra 
from a fall on the head, if we find that the plantar, 
patellar, anal and vesical reflexes are preserved, it 
wiU indicate that the cord below the lesion is function¬ 
ally active, and that the damage to the cord is not 
great. 

It must be remembered that, immediately after 
such an injury as we have supposed, the spinal cord 
below will be temporarily in a state of “shock,** 
which may last a few hours only, or for any time up 
to three weeks. If after this interval the reflexes 
cannot be obtained, the damage is certainly serious, 
the lesion being possibly though not necessarily a 
complete transverse one. As a rule the reflexes 
whose centres are situated farthest from the lesion 
reappear flrst. 

In estimating the reflexes in these circumstances 
the observer must bear in mind the simple physio¬ 
logical effect of shutting off all volition. For in¬ 
stance, when the finger is passed within the anus of 
a healthy man, the sphincter contracts by a simple 
reflex stimulus, much strengthened by a strong volun¬ 
tary effort, and therefore, in a crush of the cervical 
cord where all voluntary effort acting upon the rectum 
is shut off, the anal contraction will be much slower 
and more feeble, even if the reflex action is perfect. 
Similarly in micturition : when the bladder is full a 
stimulus is conveyed up to the micturition centre in 
the lumbar enlargement of the cord, which is reflected 
along motor nerves to the bladder muscle; but 
volition also comes into play, and brings other 
muscles into action, notably those of the abdomen, 
and sometimes many of those of respiration. Micturi¬ 
tion so performed is a quick and powerful expulsive 
effort; but if the voluntary part is shut off, the 
more reflex act is in comparison slow and feeble. 
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Certain paralytic phenomena demand fuller con¬ 
sideration; we shall notice those which are con¬ 
stantly coming under observation. 

Incontinence of urine.—When the centre in the 
lumbar enlargement of the cord and the 3rd and 4th 
sacral nerves are intact but the path of sensory 
and motor impressions along the cord above is 
injured, there will be at first retention of urine during 
the condition of shock, and when this passes o£E 
there will be reflex discharges of urine of which the 
patient will be entirely unconscious. Should only 
the motor impulses be affected the patient will be 
conscious of the passage of urine but quite unable 
’ to influence it, while if only the sensory impulses 
fail he will, in the absence of sensation, make no 
voluntary effort either to restrain or to assist the 
reflex emptying of the bladder. But if the centre 
in the cord, or the nerves passing between it and 
the bladder, are the seat of the lesion, all reflex 
action is abolished, periodical discharges of urine 
do not take place, but true incontinence of urine, 
gradually becoming absolute, is established: the 
urine then trickles out of the urethra as constantly 
as it trickles into the bladder; a little lodges in 
that viscus under the action of gravity, or is re¬ 
tained by the resistance to its discharge offered by 
the long and doubly curved urethra. 

Priapism is the name given to the condition of 
erection of the penis frequently observed in spinal 
injuries. It may be extreme even to the point of 
extravasation of blood, but is more often partial and 
incomplete. It is a sign that the erection centre in 
the lower part of the spinal cord is cut off by some 
intercepting lesion from the inhibiting influence of 
the higher centres. It is not usually met with in 
crushes of the lower part of the cord, but in those 
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of the cervical and upper dorsal regions. The occur¬ 
rence of a true erection is stated to be evidence of 
the incompleteness of the cord lesion. 

Ineontinenee of feces.—^The centre governing the 
contraction of the sphincter ani is situated in the 
lumbar enlargement of the cord, and if it and 
the nerve paths between it and the rectum are 
intact, the presence of the finger in the anus or of 
fsBces in the rectum will cause reflex contraction of 
the sphincter. If the cord is crushed above this 
centre, when the pressure of the fasces becomes 
increased beyond a certain point, or at an earlier 
period if they are fluid, the sphincter pelds, and a 
discharge takes place unknown to the patient. This 
is not true “ incontinence of faeces,” but merely 
“ involuntary and un'perceived discharge of fmcesf and 
the act will be repeated only at distinct and even 
long intervals. If the lumbar enlargement of the 
cord or the cauda equina is crushed, the sphincter 
ani does not respond to the presence of the finger 
within that aperture, or of faeces in the rectum, and 
the expulsion of the latter by peristaltic action is 
unopposed; as, however, except in the condition of 
diarrhoea, faecal matter passes into the rectum only 
occasionally, we have here again, as a rule, an 
“ involuntary and unpcrceived discharge of faeces,” 
which becomes, when the evacuations are loose, a 
true incontinence of faeces. 

The student will notice that the distinction be¬ 
tween these two conditions, or between the effects 
of lesion of two parts of the spinal cord, is to be 
made out by the finger introduced within the anus, 
and not by noticing the discharge of faeces. In con¬ 
nexion with this subject it may be pointed out that 
the flatulent distension and very obstinate constipa¬ 
tion w^ich are frequently observed in cases qf crush 
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of the upper dorsal or lower cervical spinal cord, 
while partly due to paralysis of the abdominal mus> 
cles, are probably to an important degree dependent 
upon damage to centres in the spinal cord which 
regulate the peristalsis of the various sections of 
the alimentary canal. 

Bedsores and alterations In the urine may be mentioned 
together, as each is attributable to two classes of 
causes. Bedsores coming on after some, days are 
due to the effects of pressure, friction, or the irri- 
tation of urine or faeces upon the paralysed parts, 
and they can be obviated by careful nursing. But 
in other cases large and deep bedsores form quite 
early (within two or three days) where such causes 
can be excluded, and these are to be attributed to 
irritative lesions of the spinal cord. Similarly, the 
changes in the urine, its alkalinity, decomposition, 
turbidity, and admixture with muco-pus, may be 
attributed to infection introduced by the catheter 
passed to relieve the retention. In some cases, in 
spite of all precautions, and soon after the spinal 
lesion, severe cystitis occurs, and ha3morrhage and 
sloughing of the bladder may follow. 

2. Injuries of the vertebrse.—^It must not be 
forgotten that some cases of sudden death from 
injury are due to crush of the upper part of the 
cervical spinal cord from fracture-diidocation of 
the bones, and, when-an explanation of the death is 
not elsewhere found, this region should be carefully 
explored. Very free mobility of the head, with or 
without crepitus, will point to this injury. 

Where the symptoms of paralysis come on im¬ 
mediately upon the receipt of an injury to the spine 
and indicate a crush of the spinal cord, a fracture- 
dislocation of the bones opposite the injury to the 
cord may be inferred. If the lesion is in the cervical 
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or dorsal region a thorough examination of the spine, 
except by taking an X-ray, will not be justifiable, 
for fear of rendering the crush of the cord more 
extensive. When, however, the injury is in the 
lumbar or sacral region a careful examination of the 
spine may be made. In such a case the patient 
^ould be carefully turned on to his face, and the 
surgeon should pass his fingers steadily down the 
vertebral spines to determine whether there is or is 
not any break or dip in their line; in this way any 
marked deformity is detected. It must be borne in 
mind that regularity of the line of the spines is no 
proof of the absence of fracture-dislocation in the 
face of evidence of crush of the cord or nerves, for 
the displacement of the bones may have been but 
momentary, or reduced by subsequent movements. 

In cases, however, in which there is no evidence 
of crush of cord, but where a blow of even moderate 
severity has been received on the spine, the presence 
of a fracture is to be presumed until it has been 
confirmed or excluded by both antero-posterior and 
lateral X-ray photographs. 

Mobility, with crepitus, of a spinous process or 
palpable transverse process allows of a ready diag¬ 
nosis. But these injuries are of less importance than 
a crush fracture of a vertebral body, usually in the 
lower dorsal or lumbar region; and this injury, 
wldch if undiagnosed and therefore untreated at 
the start may be followed by progressive deformity 
and prolonged crippling, presents no signs which 
make possible its recognition on clinical examination. 
It is imperative, therefore, to obtain X-rays in all 
such cases at the earliest possible moment. 

Fracture and dislocation of the coccyx may be pro¬ 
duced by direct violence, such as falls and kicks, 
and possibly also in parturition. Any act in which 
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the muscles attached to the injured coccyx come 
into play* such as walking, coughing, and defeecation, 
causes great pain. On examining the part externally, 
irregularity or crepitus may be detected ; but if 
not, the finger should be passed into the rectum and 
the anterior surface of the bone explored. If a part 
of the bone is found movable upon the rest, with 
crepitus, it shows that the bone is fractured; while, 
if a marked transverse projection at the base of the 
bone is felt, it indicates a dislocation. It must then 
be noted wliether the prominence is the lower end of 
the sacrum or the upper end of the coccyx, and this 
will decide whether the coccyx is dislocated back¬ 
wards or forwards. 

3. Injuries of the ligaments and muscles 

are often combined with the more serious lesions 
we have been considering above; but they occur 
not infrequently quite apart from them, as a result 
of sudden and violent twists, blows, and strains of 
the spine. They are the cause of pain and of a 
certain amount of rigidity of the spine, which often 
lasts for some time, especially in the case of railway 
and road accidents and other severe contusions. 

Immediately after the accident the symptoms are 
localized pain and tenderness, with pain on attempt¬ 
ing to move the injured part of the spine, and often 
some swelling and ecchymosis; there is neither 
irregularity nor mobility of the spines or transverse 
processes. There is no paralysis or hypersesthesia 
of distant parts, unless there is also some lesion of 
the spinal medulla or nerves. It is, however, later 
on, when the first effects of the injury have been 
recovered from, and the pain continues, that the 
diagnosis becomes of most importance, and the 
surgeon, having eliminated fracture by means of 
X-rays, has to determine whether there is a simple 
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sprain of the muscles and ligaments of the spine, or 
disease of the bodies of the vertebras. 

In any case where an action for damages is 
pending, the examination must be made with the 
utmost care and circumspection, as the patient may 
in these circumstances be self-deceived, or may be 
malingering. The general appearance and behaviour 
of the patient should be carefully noticed, as well 
as his movements while his attention is diverted 
into some other channel. 

If the pain has continued for many months and 
there is no projection of a spine or spines (angular 
kyphosis), and if there is a certain amount of move¬ 
ment of the vertebrae one on another, while pressure 
down the spine from the head or the shoulders does 
not excite severe pain, caries of the spine may be 
excluded (see Chap. XXV). It must be remem¬ 
bered that spinal caries may be set up by a sprain. 
If, in the absence of these signs, there is a localized 
pain in the back, made worse by movement, with 
some tenderness along the spines, or of the muscles 
by the side of them, and limitation of movement 
owing to pain, a sprain of the spine may be diagnosed. 
Exaggeration of the superheial and deep reflexes 
may be associated with this condition. 

If a middle-aged, or elderly patient, after a strain 
or wrench, complains of pain in the lower part of the 
back, possibly referred down the course of one sciatic 
nerve, and examination reveals definite localized ten¬ 
derness over the sacro-iliac joint of one side behind, 
and a tendency to hold the hip on this side slightly 
flexed, but the X-ray shows no abnormality of the 
bones and joints of the pelvis, it is a case of sacro- 
Ulao sprain. 

If the muscles are found wasted, and the spine 
can be bent painlessly to a moderate degree, while 
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the effort to straighten it causes pain referred to 
the attachments of the erector spinse, the injury is 
mainly confined to that muscle. If, on the other 
hand, the muscles are found fairly well nourished, 
and the pain on moving the spine is not in straight¬ 
ening it, but in bending it beyond a certain slight 
extent, it points to sprain of the vertebral liga¬ 
ments. A muscular sprain is recognized by the pain 
caused by the contraction of the muscle; a ligamentous 
sprain is characterized by the pain on stretching the 
ligament; it must, however, be noted that pain is 
caused when a sprained muscle is stretched to the 
full. Occasionally, after severe sprains of the spine, 
especially of the neck, as in other joints, the part 
is left too movable, the ligaments being loose and 
lengthened. A severe wrench of the spine without 
fracture or dislocation may be followed by hsemor- 
rhage around the cord, or by suppuration in the 
spinal canal, suppurative meningitis, or acute osteo¬ 
myelitis of the spine. 

The prolapsed intervetebrcd disc syndrome must 
often be considered where there is evidence of a 
root lesion often following previous trauma and seen 
in association with scoliosis and umbral lumbar pain 
with muscle wasting. 

4. Wounds of the spine.—^Mere skin or flesh 
wounds of this region have no special feature. If, 
however, a deep wound, such as a steb, is attended 
with a free flow of a clear watery fluid, it shows 
that the theea vertebralis is injured and that the 
subarachnoid cavity is opened. Such an injury, if 
infected, will be followed by acute meningitis. 

If a wound of the spine is immediately followed 
by paralysis of sensation or motion, it shows that 
the spinal cord, or one or more of the spinal nerves, 
is injured. The distribution of the paralysis wiU 
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enable the observer to determine the position of the 
nerve lesion. Division of a nerve causes paralysis 
of the parts supplied by that nerve, without any 
effect upon the parts below; division of any part 
of the spinal cord paralyses all the parts below in 
those functions for which that particular section of 
the cord is a conductor. A wound of the spinal 
cord may be followed by myelitis. 

In the case of a gunshot injury, an X-ray 
film will reveal the presence and position of the 
foreign body if retained, and of displaced frag* 
ments of bone. The question whether and when 
to operate in such a case may depend upon the 
degree and site of injury inflicted upon the cord 
or nerves, and in the former case upon whether 
there is complete transverse division or not; and 
special importance attaches, therefore, to an accu¬ 
rate diagnosis upon the lines given above. 



CHAPTER VI 

DIAGNOSIS OF INJURIES OF THE FACE 

The greater number of the injuries of the face are 
too obvious in their nature to require notice here; 
but it may be pointed out that wounds must always 
be carefully examined for foreign bodies, that bruises 
«nust be examined for signs of fracture of the sub¬ 
jacent bone, and that the swelling following lacera¬ 
tion of tissue is often more marked in the face, 
particularly the lips and eyelids, than in other 
regions. When from a wound of the cheek there 
is a great flow of a watery fluid during mastication, 
the fluid being alkaline in reaction, and amylo- 
lytic, it indicates a wound of the parotid gland or 
of Stenson’s duct. And if, when the rest of the wound 
heals up, a sinus remains which continues to discharge 
saliva, it is called a salivary fistula. The alkaline 
reaction of the fluid, and its intermittent flow, which 
is always excited by mastication, are usually sufficient 
to decide the nature of the fluid. If the wound or the 
fistula is behind the middle of the masseter muscle, 
the saliva is escaping from the parotid gland ; but 
if in front of that line, it must be the duct which 
is wounded. 

If, in addition to an ordinary bruise of the face, 
such as a black eye,’* there is a distinct swelling, 
circumscribed, prominent, fluctuating, and dull on 
percussion, it is a bssmatoma. Such a swelling may 
become solid from coagulation of the blood, or may 
suppurate. 

If immediately after a blow upon the nose a 
smooth, tense, rounded, glossy, purple swelling is 
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found blocking up one nasal fossa and fixed to the 
septum of the nose, it is a hsematoma of the nasal 
septum. 

If after a blow upon the face there is a puffy 
swelling, soft, crackling under the fingers, and re¬ 
sonant on gentle percussion, it is due to emphysema, 
and indicates a fracture extending into one of the 
air-containing cavities of the face. «The position of 
the earliest swelling will indicate whether the fracture 
is into the frontal sinus, the nose, or the antrum. 

For the detection of Iraetures of the faelal bonesf 
each bone should be carefully examined to deter¬ 
mine whether there is any marked deformity, abnor¬ 
mal mobility, or crepitus. This examination is easily 
carried out unless there is much swelling of the soft 
parts. X-rays of the facial bones, unless stereo¬ 
scopic, are difficult to interpret, but may be of 
service in cases of doubt. Run the forefinger along 
the bridge of the nose to see if there is any sharp break 
in it; then, in the same manner, with the two fore¬ 
fingers examine the sides of the nasal bones and the 
nasal processes of the superior maxillae. To deformity 
may be added mobility and crepitus, and in that 
case there can be no doubt in the diagnosis; the 
point or line of deformity and mobility will deter¬ 
mine the position of the fracture. Then examine 
the upper row of teeth and the alveolar process, see 
if its line is broken, and if any part of it can be 
moved ; with the eye and finger examine the hard 
palate to determine if it is regular and symmetrical, 
and that the two halves are not separated. Then 
throw back the patient’s head and, gently everting 
the nostril, examine the septum nasi on each side; 
it may be found fractured and displaced vertically 
or laterally, with depression of the tip of the nose. 
But care must be taken not to mistake a natural 
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deflection of the septum for a fracture in it; when 
the mucous membrane over the septum is unaltered 
in colour and not swollen, the curvature not tender, 
and there is no unwonted obstruction to the passage 
of air along the nose, it may be considered a natural 
deflection of the septum; but when, on the other 
hand, the curvature is abrupt, the part swollen, dis¬ 
coloured, and tender, and there is unwonted obstruc¬ 
tion to nasal respiration, along with flattening or 
deflection of the nose, it must be regarded as a 
•fracture. Then compare the two malar bones and 
note any irregularity, flattening, or mobility of the 
one struck; and from these pass the fingers back 
along the zygomatic arches to determine whether 
either is broken across, which will be indicated by 
irregularity of the bone and mobility of the frag¬ 
ments. In some cases of fracture of the bones of 
the face the fragments move with the utmost ease, 
in others they are impacted; in other cases again 
there is so much swelling and bruising of the soft 
parts that the characteristic bony defornuty is only 
detected when this has cleared up, and early diagnosis 
in such cases can only be made with certainty by 
means of good X-rays. 

The lower jaw must be examined in a similar 
manner. The surgeon should first run his fingers 
along the outer and under surfaces of the body of 
the bone to detect any irregularity or want of 
symmetry of the two sides. Then let him look at the 
line of the teeth, and, if any irregularity in it is seen, 
let him grasp the bone, with one hand on each side 
of the deformity, and try whether there are mobility 
and crepitus, and note whether the fracture extends 
through the alveolar process alone or through the 
body of the bone as well. If the fracture is oppo¬ 
site to or behind the canine tooth, the sensibility of 
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the lower lip on the same side should be tested, to 
ascertain whether there is also injury of the inferior 
dental nerve. The surgeon should carefully note 
whether all the teeth are in place, and if not he 
should make sure that one has not slipped down 
between the fragments. The ramus of the bone 
must then be carefully examined: by seizing the 
angle mobility can be tried for; the contour of the 
posterior border as well as of the surface should be 
felt through the masseter muscle. Should these 
parts be sound and yet the patient complains of 
great pain in opening and closing the mouth, while 
he can himself feel and hear crepitus, the coronoid 
and articular processes should be carefully exam¬ 
ined. Place the forefingers, one immediately in front 
of each pinna, to feel the condyles in their normal 
position, carefully compare them to make certain 
whether they are or are not symmetrical, and look 
closely at the position of the chin, noting whether 
the space between the lower central incisor teeth is 
vertically below that between the upper; should 
there be deformity of one condyle, while the chin 
is displaced to the same side, a fracture of the neck 
of the jaw on that side is to be diagnosed. The 
coronoid process is to be explored by the finger in 
the mouth, which may detect that it is movable on 
the rest of the bone, and sometimes a sharp pro¬ 
jecting edge or point of the fracture can be felt. 

If, however, on placing the finger immediately 
in front of the tragus, the firm, slightly projecting 
condyle of the lower jaw is not to be detected, but, 
on the contrary, a hollow (the glenoid fossa) is felt, 
there is a dislocation of the Jaw. This may be uni- 
lateral, in which case the chin is displaced to the 
opposite side, or bilateral, when the mouth will be 
open and the chin protruded. 



CHAPTER VII 

DIAGNOSIS OF INJURIES OF THE NECK 

The injuries of this region may be divided into 
wounds, contusions, the impaction of foreign bodies 
in the respiratory or alimentary passages, and the 
local effects of heat and caustics. Sprains and frac¬ 
ture and dislocation of the cervical spine have been 
considered under the head of Injuries of the Spine. 
(Chap. V.) 

Wounds of the neck, inflicted from the out¬ 
side, are, of course, obvious, but they vary from the 
most trivial, through all grades up to those which 
are almost instantly fatal, and it is necessary, for 
purposes both of prognosis and of treatment, to deter¬ 
mine what parts have been severed. The questions 
of primary interest are (i) wounds of vessels and 
haemorrhage, and here the ordinary rules will guide 
the surgeon, and (ii) wounds of the air-passages. 
The main vessels lie so deeply that they are com¬ 
paratively rarely severed. If the wound is in 
front above the hyoid bone, the tongue may be 
implicated. An incision in the thyro-hyoid space 
may sever the epiglottis, and so open into the phar¬ 
ynx. Wounds opposite the thyroid cartilage, and 
severing that structure, may traverse the larynx 
above, at the level of or below the rima glottidis. 
Still lower down, the crico thyroid memhrane, or the 
trachea, may be implicated. A wound of the air- 
passage will be shown by the escape of air from the 
wound, and oftentimes also by the escape of mucus 
and frothy blood, and by the loss of voice. If the 
trachea be cut completely across, urgent or even im- 
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mediately fatal dyapncea may result from displace 
meat of the lower portion backwards. Less urgent 
respiratory embarrassment is caused by free bleeding 
into the lumen of the trachea. The pharynx is 
readily opened through the thyro-hyoid space ; 
but below that, it and the gullet can only be in¬ 
jured by a wound on the front of the neck that 
has first completely severed the larynx or trachea. 
Where the wound is thus very deep it may in some 
instances be obvious that the alimentary canal 
is opened or severed; but where there is doubt 
it should be cleared up by passing a soft catheter 
or oesophageal tube through the mouth and noticing 
whether it is visible through the wound. The sur¬ 
geon should not give the patient food tO swallow 
to sec if it escapes through the wound in the neck, 
as it may pass into the air-passages and do serious 
harm. 

In cases of gunshot wound or of stab in the neck, 
where the injured parts cannot be so well and so 
easily explored, the diagnosis has to be more largely 
inferential. If a soft, puffy, crackling swelling forms, 
which increases on attempts at coughing, it is evi¬ 
dently subcutaneous emphysema from wound of the 
air-passage ; such a wound is also to be diagnosed 
if the patient coughs up frothy blood. A stab or gun¬ 
shot wound of the oesophagus may pass unnoticed; 
but if the patient vomits blood, or if deglutition 
is very difficult or painful, and especially if on 
drinking milk some of the fluid appears at the 
external wound, such an injury is to be diagnosed. 
Injury of the carotid arteries^ apart from wounds 
resulting in hsemorrhage so severe as to he rapidly 
fatal, may be followed after some interval by the ap¬ 
pearance of a traumatic aneurysm. The signs of an 
arterio-venous aneurysm so produced appear at once. 
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Injury of the nerves of the neck will be shown by 
limited paralysis ; in the posterior triangle the great 
cords of the brachial plexus may be severed, and there 
will then be motor and sensory paralysis of parts of 
the upper limb ; or the phrenic nerve may be injured 
as it lies on the scalenus anticus; this will be shown 
by paralysis of the diaphragm, causing inability 
to force down the abdominal viscera, and protrude 
the belly-wall fully on the same side. If, after such 
a wound in the neck, the pulse is found irregular and 
quick, and the action of the heart turbulent, it points 
to injury of the vagus nerve; while if the pupil on 
the same side is small, and does not dilate when 
both eyes are shaded, it indicates an injury of the 
cervical sympathetic. If the wound is high up in 
the neck and there is paralysis of the same side 
of the tongue with rapid wasting, there is injury 
to the hypoglossal nerve. If there is loss of voice or 
dyspnoea, not otherwise explained, the larynx should 
be carefully examined with a laryngoscope, and if 
one of the cords is found in the cadaveric position, 
and unmoved when the patient attempts phonation 
or takes a deep inspiration, paralysis of the muscles 
of that side of the larynx from division of the recur¬ 
rent laryngeal nerve must be diagnosed. In the case 
of bullet or shell wounds an X-ray picture to demon¬ 
strate the presence and exact position of a lodged 
bullet or piece of shell is all-important. 

In regard to wounds inflicted from the inside, it only 
needs to be pointed out that an exact diagnosis 
may be quite impossible; haemorrhage may show 
that a vessel has been wounded, but there may be 
nothing to indicate what particular vessel is injured, 
especially where the wound is out of sight. 

Contusions of the neck may be instantly fatal. 
Where this is not the case the examination should 
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be conducted with the view of determining whether 
the hyoid hone or any of the cartilages of the larynx 
or the trachea have been injured. The arch of the 
hyoid bone should first be examined to see if there 
is any irregularity in it, or whether on compressing 
the two cornua crepitus is obtained, or great pain 
caused, or whether the bone yields with the normal 
elasticity. Where the bone is broken there is usually 
great pain in deglutition and in any movement of 
the tongue, so that speech is difficult and painful; 
there is also inability to turn the head, and on looking 
into the mouth ecchymosis of the mucous membrane 
of the floor of the mouth may be observed. Disloca¬ 
tion of the hyoid bone, in which the cornu of the bone 
catches against the cornu of the thyroid cartilage, 
has been described. 

Next examine the cartilages of the larynx, espe¬ 
cially at and near the posterior superior cornua of 
the thyroid cartilage, where fracture is more common 
than has been supposed; it is indicated by want of 
symmetry and by mobility of the fragment; crepitus 
may be felt. There may be so much swelling from 
effused blood or from emphysema that no precise 
diagnosis may be possible. The symptoms may be 
nil or very severe—dyspnoea, cough, and pain. 

The trachea is very rarely ruptured ; but if after 
a blow on the lower part of the front of the neck 
there are severe dyspnoea, a cold, livid countenance, 
weak or lost voice, and emphysema of the neck, and 
the larynx can be felt to be normal, this injury may 
be suspected, and the diagnosis will be established 
by noticing a gap in the trachea, if the state of the 
patient permits digital examination. 



CHAPTER VIII 


DIAGNOSIS OF FOREIGN BODIES IN THE 
PHARYNX, OESOPHAGUS. AND AIR- 
PASSAGES 

Cases in which foreign bodies have passed from the 
mouth, and in some instances from the stomach, 
into the gullet or air-passages, are very serious 
and often present great difficulties in diagnosis. 
There may be a distinct history pointing to such 
an accident, but if there is no such history arid 
the surgeon has to trust alone to the results of 
his examination the cases are very obscure. 

The history that may be volunteered, or that 
should be inquired for, is that of a sudden inspira¬ 
tion or effort while food or some other substance was 
in the mouth or held between the lips, of vomiting, 
or of hurried swallowing of only partially masti¬ 
cated food, etc., followed immediately by symptoms 
of obstruction to respiration, to deglutition, or to 
both. In young children there may be an entire 
absence of history, or it may be known only 
that the child had something in its mouth when 
the symptoms suddenly supervened; and if it be 
cherries or plums that the child was eating, the fact 
becomes additionally significant. In older persons 
the symptoms may come on during sleep, from the 
slipping of a plate of artiffeial teeth, and the sur¬ 
geon in any case of sudden s 3 rmptoms of obstruction 
should satisfy himself that this accident has not 
happened. In vomiting during unconsciousness from 
alcohol, ansDsthesia, etc., some of the vomited matter 
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may pass into the aii^passages. A history of the 
inhalation or swallowing of a foreign body should 
never be disregarded. 

The symptoms vary greatly with the position, 
size, and nature of the foreign body; they may be 
so severe as to threaten or cause sudden death, or 
so slight and ambiguous as to be altogether over¬ 
looked. In addition to those more or less directly 
resulting from the impaction of a foreign body, 
there are those due to the secondary inflammatory 
changes set up; these may be either acute or very 
chronic. The chief primary symptoms are pain and 
difficulty in deglutition, pain and difficulty in res¬ 
piration, spasmodic cough, loss or change of voice, 
and obstruction to the entrance of air into a part 
or the whole of one lung. The abrupt onset of these 
symptoms and the absence of the other usual phe¬ 
nomena of disease, such as fever, are very charac¬ 
teristic. The secondary symptoms are those of 
suppuration about the pharynx or gullet, or of sup¬ 
puration in one lung, with dilated bronchi. 

The diagnosis. —In cases of extreme urgency, 
with sudden dyspnoea threatening life, the surgeon 
will at once thrust his fingei; to the back of the 
mouth to feel for and to dislodge any body that 
maj be over or in the upper orifice of the larynx, 
and, failing this, will proceed to open the Iar 3 mx or 
trachea, without waiting to make an exact diagnosis 
. of the cause and actual position of the obstruction. 

In cases of less urgency the examination is made 
> with more deliberation and care. 

Foreign bodies In pharynx or oesophagns. —^The usual 
mode of procedure was for the surgeon to pass 
his right forefinger into the pharynx, and with it 
to explore the fauces, tonsils, upper orifice of 
larynx, and as far down the pharynx as he could 
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reach ; in many cases this would sufiice to deter¬ 
mine the presence and position of a foreign body, 
and even to dislodge it. But it was at the best a 
rough method, and it gave no information about 
foreign bodies that had passed through the rima 
glottidis or into the gullet. CEsophageal bougies 
and probangs may enable the surgeon to detect 
resistant and firmly impacted foreign bodies of 
some size, but they give no information about 
the (often penetrating and very dangerous) smaller 
ones. In view of the uncertain information obtained 
and the danger attending their passage, in general, 
their use is to be deprecated. Large bodies, such as 
a plate of false teeth, if impacted in the gullet in the 
neck, may be felt through the neck, especially if the 
head is bent forwards and the fingers are passed 
beneath the relaxed sterno-mastoid muscle. 

Whenever possible the diagnosis is to be made 
by sight, and the exact nature, position, and rela¬ 
tions of the foreign body identified. We have two 
means of doing this: X-rays will demonstrate the 
presence and position of coins and other opaque 
foreign bodies; and by the laryngoscope, broncho¬ 
scope, and oesophagoscope we can see foreign bodies 
of any kind, whether in the pharynx, gullet, larynx, 
trachea, or main bronchi. 

It is usually easy to determine whether the foreign 
body is lodged in the air-passages or in the food- 
passage : dyspnoea and cough indicate the one, 
dysphagia the other. If the patient can drink ofi 
a glass of water quickly and can swallow bread 
readily it may be accepted that the pharynx and 
oesophagus are free. By throwing a strong light 
from a brow mirror or electric lamp into the mouth, 
that cavity and the fauces and central region of the 
pharynx can be well explored. With the laryngo- 
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scope the larynx can be examined, and where that 
is found free, and the symptoms point to the air- 
passages as the seat of the mischief, an anaesthetic 
sliould be administered and the bronchoscope care- 
fully passed into the trachea and, if necessary, into 
each bronchus. Should the food-passage be sus¬ 
pected, the cesophagoscope is passed slowly and 
carefully, and by this means the lower end of the 
pharynx and the whole length of the gullet can be 
well seen. The naso-phar 3 mx can be explored by 
posterior rhinoscopy and by the finger passed behind 
the soft palate. 

Although we are now able to see foreign bodies 
by one or both of the methods mentioned, there are 
certain facts about this branch of surgical diagnosis 
that it is well still to point out. 

In vomiting, foreign bodies are sometimes forced 
into the naso-pharynx—a tooth-plate has been known 
to be dislodged from the mouth, pass into the 
pharynx, and then to be impacted behind the soft 
palate. This region can be explored by posterior 
rhinoscopy and by the finger. 

A scratch or abrasion made by a sharp substance 
on its way to the stomach often feels to the patient 
as if something were actually pricking his gullet 
ever" time he swallows. Having satisfied himself by 
careful inspection that no foreign body is present, 
the surgeon may be assured that time will support 
his diagnosis, for if it is an abrasion or wound of 
the gullet, and if only soft food is taken and is swal¬ 
lowed carefully, the pain will gradually subside; 
whereas if a foreign body is impacted, the pain will 
continue, and the patient may hawk up a little 
blood and pus. 

If the symptoms lead to the belief that there 
is or may be a foreign body in the alr-pa8iages,J the 
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case becomes one of grave importance, demanding 
a most careful examination. It must be remem¬ 
bered that while such an accident may induce the 
most distressing and alarming or even quickly fatal 
symptoms, in other cases the symptoms are very 
slight, and further, that, having been severe at 
first, they may quickly subside and give the impres¬ 
sion that the foreign body has been expelled: this 
latency of symptoms must not deceive the surgeon. 
Where a foreign body completely blocks one of the 
main brpnchi, e.g. a plum-stone in the right bronchus, 
the physical examination of the chest gives very 
characteristic signs. The right side of the chest will 
make no respiratory movements; it will be resonant 
on percussion, and there will be an absence of breath- 
sounds, unless there be a sibilant rhonchus heard 
over the bronchus and due to incomplete plugging of 
the bronchus. The lung on the unafPected side will 
be hyper-resonant; its respiratory movements and 
sounds will be exaggerated. It should be remembered 
that in such cases there may be no dyspnoea or dis¬ 
tress while the patient is quiet. Should an absence 
of breath-sounds or a loud sonorous or sibilant rale 
be detected over a part of one lung, the symptoms 
may be attributed to the impaction of a foreign 
body in one of the secondary or tertiary bronchial 
tubes. 

Cases where foreign bodies have lodged for some 
time, and have set up suppuration, bronchiectasis, 
and pulmonary fibrosis, are liable to be overlooked 
unless the history of the onset of the afiection is 
elicited. Unusual localization or exact limitation of 
the physical signs, however, should always suggest 
inquiry as to the possibility of the cause being an 
impacted foreign body. 

The injection of lipiodol into the trachea, followed 
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by the taking of X-ray pictures of the chest, may 
reveal not only the limited nature of the bronchial 
dilatation, but possibly a blockage of one or other 
secondary bronchus, or even the negative shadow of 
the foreign body itself. 

There are other cases of injury from foreign 
bodies getting into the air-passages or gullet, viz. 
those due to hot liquids or caustics. In such cases 
the lips, mouth, and tongue may or may not show 
signs of scalding, or of the caustic effects of acids 
or alkalis. In some instances the rapid onset of 
laryngeal obstruction in a child who has shown no 
previous symptoms is the first and only evidence 
of scald of the larynx. 



CHAPTER IX 

DIAGNOSIS OF INJURIES OF THE CHEST 

Injuries of the chest are of very frequent occurrence, 
and from the great importance of the contained 
viscera they are of especial practical interest. They 
may be classified into contusions and wounds ; and 
as the sequelae of the two groups of injuries are to 
some extent the same, only the immediate and 
direct effects of contusions and wounds will be con¬ 
sidered at first, and in a concluding section of the 
chapter the diagnosis of all the sequelae or secondary 
complications of chest injuries will be given. Many 
of these latter are inflammatory affections which, 
when idiopathic, come under the care of the physician, 
and much fuller information concerning their diag¬ 
nosis will be found in works on Medicine. 

I. Contusions 

A patient having received a contusion of the 
chest, the diagnosis may be best arrived at by the 
surgeon’s attempting to answer the following five 
questions; 

1. Is there a bruise ?—The presence or absence 
of the well-known ecchymotio discoloration will decide 
this point. If a purple or yellowish stain appears in 
the skin after an interval of a few days, it indicates 
a deep bruise; ecchymosis of the skin of the loins 
appearing after two or more days has been said to 
be pathognomonic of hiemothorax, but reliance must 
not be placed on this sign. The extent of the bruise 
is an indication of the number and size of the vessels 
which have been torn, or of hsemophilia. 
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2. Is there rupture ol a muscle ?—^From a 
blow or sudden severe strain there may be more or 
less extensive rupture of a chest muscle, especially 
of the pectoralis major. If there is inability to raise 
the arm in front of the body, while on the patient’s 
making the attempt to do this a gap is seen or 
felt in the pectoral muscle, this lesion is to be 
diagnosed. 

If contraction of a muscle causes acute pain, and 
no fracture is present, and pressure on the painful 
part elicits tenderness, bruise of the muscle with slight 
rupture is the probable lesion. The pain of this 
i 2 ijury may continue for some time, and when it 
implicates the intercostal muscles the symptoms 
simulate those of broken rib, as there is pain with 
all the respiratory movements, and some local 
te^iderness; but the diagnosis is established by 
recognizing the absence of irregularity in the rib, 
of crepitus and of mobility, and by failure to elicit 
pain by pressure on the rib at a distance from the 
tender spot. 

3. Is llicrc a swelling over the ribs ?— 

The eye, and especially the hand placed flat upon 
the chest, will d(icido this question at once. Such 
a swelling may be due to— 

i. riajmatoma; blood outside the chest. 

ii. Emphysema; extravasation of air into the 

cellular tissue. 

iii. Pneumatocele; hernia of the lung. 

Notice whether the swelling is well defined, 
whether it fluctuates, whether it pits on pressure, or 
gives a soft crackling sensation to the fingers, whether 
it is resonant or dull on very light percussion, and 
whether it varies in size with inspiration, expiration, 
and coughing. 

i. If it fluctuates, or if without fluctuation it is 
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dull on very superficial percussion, unvarying in size 
with respiration, and non-crepitant, it is a hninatoma. 
Hsematoma will be distinguished from abscess by its 
early appearance after the injury, and by the absence 
of the usual signs of acute infiammation. 

ii. If the swelling is ill defined, gradually ex¬ 
tending, soft, even pitting on pressure, crepitant, 
resonant on very superficial percussion, and un- 
afiected by respiration, it is traumatic emphysema, 
air having escaped from the lung into the cellular 
tissue of the chest wall. This may arise in one of 
two ways: («) The lung may be ruptured by 
severe pressure upon the chest while the glottis is 
closed, the air passing under the pleura to the root 
of the lung, and thence spreading up to the neck 
and over the chest; in this case the swelling is first 
noticed about the neck and at the back, and not 
at a point which is the seat of considerable pain. 
(6) A fragment of a broken rib may lacerate the 
subjacent lung, and the air escape at each expiration 
into the superficial cellular tissue. The air may 
escape from the lung into the pleural sac and cause 
pneumothorax ; more often there is no pneumothorax 
associated with the emphysema. This was formerly 
held to be explained by the occurrence of the 
fracture at the seat of an old pleuritic adhesion 
which prevented the air from passing into the 
pleura. It is now known that, in the absence of 
adhesions, air may pass from the wounded lung into 
the chest wall without causing pneumothorax. In 
these cases the emphysematous swelling appears 
first over the broken rib, at the seat of an acute 
stabbing pain, and not at the neck or back. Where 
there is pneumothonzx there wiU be great dysp¬ 
noea on exertion, displacement of the heart to the 
opposite side, absence of breath-sounds, or amphoric 
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respiration and the bell-sound; if there is no pneu¬ 
mothorax the vesicular murmur will be plainly 
audible and quite superficial all over the chest. The 
surgeon must not be misled to the diagnosis of pneu¬ 
mothorax by the existence of a tympanitic percussion 
note, as the presence of air in the superficial tissues 
gives that sign. The presence of the local form of 
emphysema is conclusive evidence of fracture of a rib, 
with wound of the lung. 

iii. If the swelling is clearly defined in out¬ 
line, soft, crepitating, resonant on percussion, swell¬ 
ing out on expiration or coughing (which latter 
gives a distinct “ impulse ” to it), and sinking during 
a deep inspiration, it is a pneumatocele or hernia of 
lung, and indicates an extensive and serious lesion 
of the chest wall. This is a very rare complication of 
contusions; it is more frequent in womids of the chest 

4. Is there an injury (fracture or disloca¬ 
tion) of the bony and cartilaginous wall of 
the chest *?—i. After viewing the chest carefully, 
to discover whether there is any obvious deformity, 
and whether the respiratory movements are general, 
uniform, and free, pass the hand down the sternum, 
and then along the ribs from before back, in order 
from above down, and notice whether there is any 
irr«. gularity in their outline; at the same time any 
local tenderness will be detected. If there is an 
abrupt sharp projection across the sternum, the 
projecting edge being continuous with one part of 
the bone, usually the upper, it will be from a fracture 
of the sternum; the lower fragment is generally dis¬ 
placed backwards beneath the upper. Should the 
projection be opposite the second costal cartilage, it 
will be from a separation of the manubrium from the 
gladiolus. Care must be taken not to mistake for a 
fracture (a) the normal slight ridge across the bone 
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at this level—^this is smoother and more even than 
in fracture or dislocation—or (6) the smooth depres¬ 
sions sometimes met with in the lower part of the 
bone. Such a mistake is only likely to be made if 
there happens to be also local bruising occasioning 
pain, tenderness, and swelling. 

ii. An irregularity in the line of a rib cartilage 
may indicate its fracture, or a projection where the 
rib joins the cartilage may show a separation of the 
rib from its cartilage. Care must be taken not to 
mistake for this the nodular enlargement of the part 
so common in rickets. The diagnosis will be easily 
made by noticing that the rickety swelling is sym¬ 
metrical, affects many of the ribs, and is smooth 
and rounded, while the projection from dislocation 
affects only one or two ribs, and is more salient 
and irregular; mobility may be detected between 
the two parts. 

iii. A marked depression, or angular projection, 
in the course of a rib or ribs may clearly establish 
the presence of a fracture. 

If no irregularity of the bones is felt, place the 
hand firmly over the part where the patient feels 
pain, and induce him to breathe deeply, and then 
to cough; should crepitus be felt, it will deter¬ 
mine the existence of a fracture. Some prefer to 
place a stethoscope over the most painful part, and 
to listen for crepitus during movements of the chest. 

Should this yield no evidence of fracture, place 
one hand over the suspected region and make firm 
pressure with the other along the ribs and over 
the sternum; in this way crepitus may be elicited. 
If it is found that firm pressure on a rib causes 
a sharp pain at a distance from the point pressed 
upon, this may be taken as evidence of a fracture. 

It has already been pointed out that the presence 



INJURIES OF LUNG 



107 


of local emphysema or of a pneumatocele proves the 
presence of a fracture of ribs. 

In some cases the patient is able to give a clear 
history of hearing and feeling a bone snap at the 
time of the accident, and of feeling a grating sen¬ 
sation on taking a full breath ; the sharp stabbing 
pain will always enable him to localize exactly the 
position of a fracture. 

If the surgeon is unable to detect any irregu¬ 
larity of a rib, or to elicit crepitus, then a localized 
stabbing pain caused by any attempt to take a deep 
breath or to cough, and by pressure upon the rib 
at a distance, with spontaneous fixation of that part 
of the chest, will justify the diagnosis of fracture. 

To obtain the most help from X-rays, especially 
in suspected fracture of the lower ribs, stereoscopic 
pictures should be obtained. 

5. Is there a lesion of the thoraeic vis- 
eera *?—Cases of extensive laceration of the lung 
with laceration of large vessels, of double pneumo¬ 
thorax, or of rupture of the heart or great vessels, 
are usually speedily fatal, death occurring before any 
exact diagnosis can be made. 

The observer should look for signs of collapse, 
or of loss of blood, and should notice the amount 
of dyspnoea present, as each and all of these signs 
are important as indicating that the injury is not 
a simple contusion of the chest walls, but is com¬ 
plicated with some more serious condition. There 
are two phenomena which at once enable a diagnosis 
of injury of the lung to be made. One is svbculaneous 
em'physemat showing that a rupture or wound of the 
lung has been produced, allowing air to escape from 
the alveoli. The other is hcemoptysis ; if bright-red 
frothy blood is coughed up, it proves beyond all 
doubt a lesion of some of the pulmonary vessels, 
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and escape of blood into the bronchi. The amount 
of the haemorrhage will be some guide to the ex¬ 
tent of the lesion in the lung or to the size of the 
injured vessel. 

In some cases a patient will cough up sooty or 
black sputa a few days after an injury to the chest; 
this arises from a small hruise of the lung^ with haemor¬ 
rhage into the alveoli, the altered blood only pass¬ 
ing slowly into the bronchi, and being expectorated 
after an interval. 

The chest must be examined thoroughly to 
determine whether there is air or fluid in the pleural 
cavity, laceration of the lung, or deranged action 
of the heart. First note the relative size and 
the amount of expansion of the two sides; then the 
percussion note, the respiratory murmur, the voice- 
sounds, the position of the heart’s impulse, and the 
character of the heart-sounds must be investigated. 

If there is normal resonance all over the pul¬ 
monary area, with superficial vesicular respiratory 
murmur everywhere without rale, and normal voice- 
sounds, with a regular action of the heart and 
normal heart-sounds, the surgeon will be justified 
in deciding against any lesion of the lung or heart 
in the absence of any positive sign to the contrary, 
such as emphysema. 

If soon after an accident the lower part of the 
pulmonary area is found to be dull on percussion, 
and over this area the vocal fremitus is weakened 
or abolished, while auscultation shows the respiratory 
murmur and vocal resonance to be feeble and dis¬ 
tant, or absent altogether, and immediately above 
the dull area the physical signs are normal or 
indicate compression of the lung, a diagnosis of 
hcBmothoTos is to be made. If there is much pleural 
htemorrhage there will be a corresponding degree of 
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dyspnoea, and the usual signs of loss of blood. After 
two or three days a dark purple discoloration of 
the skin over the lower part of the chest behind 
and in the loins may be noted. The blood will 
almost certainly have come from the lung, and its 
presence may be accepted as a proof of laceration of 
the lung; where there is also haemoptysis, this is 
beyond all doubt. 

If one side of the chest is found to be expanded, 
with obliteration of the depressions along the inter¬ 
costal spaces, and it gives a tympanitic percussion 
note, and the breath-sounds are weak, and distant, 
or inaudible, or amphoric in character, with perhaps 
coarse, crepitant rales, and “ metallic tinkling ” and 
the “bell-sound” are obtainable, while the heart 
is displaced to the opposite side, and the patient 
experiences severe dyspnoea on exertion, or even 
orthopnoea, it indicates pneumothorax from rupture 
of the lung through the pleura, the air having escaped 
into the general pleural cavity; this may or may not 
be combined with fracture of a rib, or with superficial 
emphysema. Occurring on the left side, it may 
obliterate the normal cjirdiac dullness, and so dis¬ 
place the heart as to render detection of the cardiac 
impulse impossible, and that of the heart-sounds 
very difficult. These signs may be present over a 
limited area of one side of the chest, the physical 
signs over the rest of the lung being normal; in 
that case there is a pneumothorax limited by old 
pleuritic adhesions. 

If a combination of these physical signs is met ' 
with, a dull note with loss of voice- and breath- 
sounds and of vocal fremitus over the extreme base 
of the chest, and tympanitic resonance, amphoric 
respiration, the “ bell-sound,” “ metallic tinkle,” and 
succussion fremitus over the upper part of the chest, it 
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shows that there is h(Bmof7iminoihor(ix. In all cases 
of pneumothorax there is some amount of blood in 
the pleural cavity, but it may be so small in quantity 
as not to give rise to any characteristic physical signs. 

It is very important to observe whether a patient 
who is the subject of fractured ribs is also the sub¬ 
ject of emphysema of the lungs and chronic bronchitis. 
A barrel-shaped chest, loss of power of expansion 
of the chest in inspiration, prolonged wheezing ex¬ 
piration, hyper-resonance, diminution of the area of 
cardiac dullness, prolonged expiratory murmur, and 
loud sonorous or sibilant rales will be the signs. 

Lesions o! the heart from contusions of the chest 
are much less common than those of the lung, li, 
however, immediately after such an injury a musical 
murmur is detected in connexion with either of the 
heart-sounds, and there is evidence that this is a 
sequel of the accident, either by the surgeon’s pre¬ 
vious knowledge of the patient or by the onset from 
the time of the accident of severe disturbance of the 
circulation, which is explicable upon the theory of 
interference with the function of one of the cardiac 
valves, it would be proper to diagnose a rupture of a 
semilunar valve, or of chordoe tendinece. The signs of 
circulatory disturbance to be sought in such cases 
are faintness, a quick, feeble, soft pulse, or the 
suddenly collapsing pulse of aortic regurgitation, 
irregular and turbulent action of the heart, palpita¬ 
tion, dyspnoea, venous distension, and the signs of 
general pulmonary hypersemia. 

Ruptures of the large vessels of the thorax are very 
rarely caused by contusions of the chest, and are 
very rapidly fatal from internal haemorrhage. 

If immediately after a blow upon the chest the 
patient is cold and faint, with feeble rapid pulse 
and shallow irregular respirations, but a careful 
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examination reveals no hsemorrliage, fracture, or 
abnormal dullness, and no cardiac displacement or 
bruit, the condition is one of concussion of the 
chest. The cardiogram may show changes. 

Severe compression of the chest is sometimes 
followed immediately by a difhise purplish dis¬ 
coloration of the conjunctivae, face, and neck; this 
is known as traumatic asphyxia. The affected area is 
sharply limited below by a horizontal line about the 
level of the clavicles. The condition is not of serious 
import, nor does it add to the gravity of accom¬ 
panying injuries to the chest. 

Injuries of the abdominal viscera are considered 
in Chap. X. 

II. Wounds of the Chest 

Wounds of the chest are of much less frequent 
occurrence than contusions, and are usually pro¬ 
duced by stabs, bullets, or pieces of shell, and there¬ 
fore they are most common in military surgery. In 
any given case the surgeon should seek an answer 
to four questions : 

1. Is the wound penetrating or non-pene- 
trating ?—^That is, is it limited to the chest walls, 
or does it extend into one of the three serous cavi¬ 
ties of the chest or into the mediastinum ? The 
surgeon should attempt to show that it is pene¬ 
trating, and only in the absence of all evidence to 
the contrary consider it non-penctrating; but care 
must be taken in exploring a wound lest penetra¬ 
tion be caused; reliance must be chiefly placed 
upon signs of lesion of the thoracic contents. In 
some cases the wound is evidently quite superficial, 
and the question of penetration can hardly be skid 
to arise. In other cases, especially in extensive 
shell wounds, air and blood pass in and out of the 
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wound with -a loud sucking sound that puts the 
question of penetration beyond any doubt. 

If there is no emphysema around the wound, no 
passage of air through it during respiration, no 
pneumothorax, hsemothorax, or prolapse of lung, no 
hsemoptysis, no disordered action of the heart, and 
no dysphagia, there is no evidence to warrant the 
diagnosis of penetration ; but even in these circum¬ 
stances, if the nature of the injury makes penetration 
probable, it is only when no secondary inflammatory 
complications arise that an absolute diagnosis of 
non-penetration can be made. If the wound is a 
bullet wound, the situation of the bullet, if still in 
the body, as revealed by the X-rays, will usually 
settle this point. 

2. Is the wound attended with haemor¬ 
rhage ? If so, what is the source of the 
bleeding ?—Blood may escape externally through 
the wound, or be coughed up mixed more or less 
thoroughly with air. But bleeding may be internal, 
and unrecognized unless a thorough examination is 
made. The constitutional signs of loss of blood 
(pallor, vertigo, syncope) must be carefully noted, and 
search should be made for evidence of hsBmothorax, 
hsemopericardium, and hsemomediastinum. The signs 
of hcBmoihorax have been given already (p. 108 ). 

If, quickly after a wound, the normal cardiac 
dullness is increased, the impulse of the heart is 
displaced upwards or lost, and the sounds are indis¬ 
tinct or inaudible, especially over the lower part of 
the dull area, with feeble or turbulent action of the 
heart as shown by the pulse, haBinopericardlum may 
be diagnosed. 

* If, with a sense of oppression across the chest 
and dyspnoea, there is found dullness behind and 
ou each side of the sternum, with loss of cardiac 
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impulse and extreme weakness of the heart-sounds, 
and distension of the veins of the neck, hsmomedlas- 
tiDum may be diagnosed. 

These last two conditions may coexist, and the 
distinction between them may be very difficult; 
the position and known direction of the wound may 
afEord some aid in diagnosis. Blood in the peri¬ 
cardium leads to much more rapid and serious 
disturbance of the heart’s action than when it is 
extravasated in the mediastinum. 

It must be remembered that external and internal 
ha3monl)agcs often coexist, and although in all cases 
a careful examination to detect the latter should be 
made, the necessity for it becomes more urgent 
when the general signs of loss of blood are greater 
than can be accounted for by the external flow. 
The examination must, however, be conducted with 
the greatest care, as undue movement or excite¬ 
ment of the patient may lead to a recurrence of 
hfemorrhage which has been arrested. 

The fact of haemorrhage being established, an 
attempt must be made to determine its source. The 
position of the wound, and of the accumulated or 
flowing blood, is an important aid in arriving at a 
conclusion. The intercostal vessels run along the 
lower border of the ribs; the internal mammary 
vessels run vertically down behind the costal carti¬ 
lages, J in. from the edge of the sternum. Wounds, 
therefore, in these situations may involve those 
vessels, and if the haemorrhage is solely external, and 
moderate in amount, or if the blood flows per sedtum 
and is unmixed with air, a wound of a parietal vessel 
is to be diagnosed. If the bleeding can be stopped 
by pressure with the finger against the upper of the 
ribs bounding the wound, the ha3morrhage is from 
a parietal vessel. But when the heemorrhage ia 
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excessive, and gives rise to hasmothorax, or when 
the blood is of a bright-red colour and mixed with 
air, while similar blood is expectorated, especially if 
the blood-flow varies with respiration, and is at¬ 
tended with the passage of air in and out of the wound 
with respiration or extensive emphysema, it may be 
regarded as coming from the lung. Free hsemorrhage 
from a wound of the heart and great vessels is usually 
complicated with haemorrhage into the pericardium or 
mediastinum, and is quickly fatal. 

It must be added that the diagnosis between 
parietal and visceral haemorrhages may be impossible 
without exploration of the wound, and also that they 
may coexist. 

3. Does the wound implicate a viscus ?— 

This is the most important question in reference to 
wounds of the chest, as upon the correct answer to 
it the prognosis largely depends. 

i. If a wound of the chest is attended with 
moderate emphysema, or pneumothorax and col¬ 
lapse of lung, and there is no evidence of external 
hasmorrhage more than that accounted for by the 
external wound, and no haemothorax, and no haem¬ 
optysis, the diagnosis of wound of the pleura with¬ 
out injury of the lung is to be made ; this lesion 
is rare, and is met with towards the extreme base of 
the lung, and as a result of wounds by not very sharp 
instruments. 

ii. If instantly or quickly following a wound of 
the chest a soft, smooth, dark-purple mass is found 
projecting from the wound, elastic and crepitant to 
the Angers, it is a hernia of the lung due to a wound 
of the pleura. The appearance and feel of the lung 
are characteristic, but a protrusion of very congested 
omentum has been mistaken for the lung—a mistake 
which may be avoided by noticing the lobulated 



TX] WOUNDS OF CHEST 116 

condition of the omentum, and the smoothness and 
crepitation of the lung. 

iii. Where there is extensive emphysema com¬ 
plicating a wound, or marked pneumothorax, hemo¬ 
thorax, or free hemoptysis, and especially where two 
or more of these signs are met with together, there is 

a wound of lung. 

iv. If a wound over the region of the heart is 
followed by tympanitic resonance over the cardiac 
area, with (sometimes without) a loud ringing char¬ 
acter of the heart-sounds, and if, after a short in¬ 
terval, there is dullness over more or less of the 
lower part of the cardiac area, with a tympanitic 
note above, a raised position of the heart’s impulse, 
dyspnoea, distress, epigastric pain, and quickened 
feeble pulse, followed in a few hours by pericardial 
friction, the evidence warrants the diagnosis of wound 
of the pericardium, leading to pneumopericardium, 
hcBmopericardium, and pericarditis. 

V. If a wound over the heart is immediately 
followed by considerable shock and sjmeope, with 
free external bleeding, or evidence of internal 
bleeding into the mediastinum or pericardium, 
with rapid weak pulse, there is a wound of the 
heart Should a foreign body, such as a long needle, 
he found in the wound, and this is noticed to 
mr.ve with every pulsation of the heart, it may 
be assumed that it is embedded in the heart wall. 
There is often considerable anxiety and fear in cases 
of wound of the heart; they may be extremely 
dif^cult to diagnose, and some reliance must 
be placed upon the nature of the injury and 
the amount of the haemorrhage. The position 
of the wound will enable the surgeon to deter¬ 
mine approximately which part of the heart is 
wounded. 
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vi. A wound over the great thoracic blood¬ 
vessels, followed by profuse haemorrhage and all the 
signs of extensive hmnomediastinumy with collapse, 
syncope, and dyspnoea, is complicated with wound 
of a great blood-vessel ; such injuries are, with few 
exceptions, fatal in a few hours. 

vii. If there are spitting of blood and dys¬ 
phagia, and liquids swallowed are found to escape 
at the external wound, there is a wound of the 
gullet. 

viii. Where, after a wound in the chest, there 
is a flow of clear serous fluid which becomes milky 
in appearance after a full meal, and the fluid on 
examination is found to consist of a very fine molecu¬ 
lar base with globular nucleated corpuscles, and to 
contain much fat, a wound of (he thoracic duct caus¬ 
ing chylothorax is to be recognized. This injury is 
very rare. If the fistula continues open it leads to 
considerable emaciation and exhaustion. 

4. Is there a foreign body in the wound ? 
—In some cases it is extremely easy to answer this 
question, but in many others it is quite impossible. 
A knowledge of the mode of infliction of tlie wound, 
whether by gunshot, stab, or prick, is important, 
and an examination of the clothes should always be 
made. In cases of stab wound the weapon used 
should be carefully examined for any evidence of 
recent fracture. In cases of bullet wound an in¬ 
spection of the revolver may show how many bullets 
have been discharged, and they should then be 
sought for where the shots were fired, and in the 
patient’s clothes. By these means it may be shown 
to be extremely improbable, or practically certain, 
that a foreign body is lodged in the wound. 

The next step will be to examine the wound. A 
knife-blade may be found transfixing a rib, or the 
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end of a needle projecting through or under the skin, 
or .a finger or a probe may detect a bullet in the 
wound, or a fragment of a rib. X-rays taken 
in two planes at right angles will reveal a metallic 
foreign body if present, and careful localization 
will enable its exact position to be determined. 
Where there is a history clearly pointing to the 
lodgment of a foreign body, the onset of acute 
inflammation of the wounded part running on 
to suppuration confirms the suspicion. In some 
instances, when the collection of pus (empyema or 
pulmonary abscess) has been evacuated the foreign 
body has been discharged with the pus, or detected 
on an examination of the cavity with the probe, and 
then removed. In the case of a needle or knife-blade 
or similar body transfixing the prsecordial region, 
if a movement is communicated to it by the con¬ 
traction of the heart it shows that it is impacted in 
the heart Where the history indicates the lodgment 
of a foreign body in the pulmonary region of the chest, 
and there are no indications of a wound of the lung, 
and acute pleurisy and empyema ensue, it points 
to the presence of the foreign body in the pleura. 
Where, on the other hand, the signs are those of 
wound of the lung, and especially if pneumonia 
occurs and a pulmonary abscess suddenly bursts 
into a bronchus, lodgment of the body in the lung 
is indicated. 

HI. Secondary Complications of Injuries 

OP THE Chest 

The sequelae of injuries of the chest are, with one 
exception, inflammations of the various structures 
involved, and they frequently terminate in sup¬ 
puration. It may be useful to append a list of 
them: 
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1. Traumatic myositis. 

2. Siibpectoral abscess. 

3. Peripleuritic abscess. 

4. Pleurisy. 

5. Empyema. 

6. Pneumonia. 


7. Gangrene of lung. 

8. Mediastinal abscess. 

9. Pericarditis. 

10. Myocarditis. 

11. Endocarditis. 

12. Pneumatocele. 


If the patient convalesces without pyrexia, pain, 
dyapncea, syncope, palpitation, or other sign of 
respiratory or circulatory difficulty, it indicates an 
absence of these complications. But the accession 
of pain, and especially of fever, with or without an 
initial rigor, of increased dyspnoea, or of signs of 
cardiac failure, should at once excite suspicion, and 
lead to a careful examination of the chest, while 
a knowledge of the nature of the original injury 
will suggest the inflammatory lesions to be especi¬ 
ally anticipated. Thus, simple fracture of a rib is 
not infrequently followed by pleurisy, with or with¬ 
out effusion, wound of the pleura with hsomothorax 
often runs on to empyema, and wound of the lung 
to pneumonia, while a bruise may lead to “ muscular 
rheumatism.” 

First examine the chest walls for evidence of 
myositis and of swelling, and then make a systematic 
physical examination of lungs and heart. When 
facilities are available for obtaining a good X-ray 
picture of the chest, advantage should be taken of 
this valuable aid to an exact diagnosis. 

1. If after a contusion of the chest, or some 
sudden strain, the patient continues to suffer from 
a localized pain on taking a deep breath, or on 
coughing, or on attempting to contract any of the 
thoracic muscles, and if the painful part is also 
tender but there is no evidence of fracture of a 
rib, or of pleurisy, or of other intrathoracic compli¬ 
cation, traufflatlc myositis must be diagnosed. 
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2. When with the general signs of inflammation 
the front of the chest is found swollen, the swelling 
being ill defined, boggy, and oedematous in nature, 
attended with considerable pain and tenderness and 
great pain on raising the arm forwards; and, further, 
when it is known that this swelling did not immedi¬ 
ately follow the injury, a subpectoral abscess is to be 
diagnosed. Fluctuation is felt first in the axilla, but 
the pus may be too deep to give this sign. 

3. If, after a contusion or small punctured wound 
of the chest which has healed, the patient becomes 
ill, with high temperature, perhaps a rigor or rigors, 
with pain in the side, the site of the injury should 
be carefully examined. If that part of the chest 
is found enlarged, with one or more intercostal 
spaces widened and bulging, if fluctuation can be 
detected in these bulging spaces, and if they be¬ 
come less prominent during inspiration and more 
tense and full during expiration ; if this area is dull 
on percussion and vocal fremitus is abolished over 
it, and the respiratory murmur is weak, but no 
friction is heard; and, further, if the heart is 
not displaced to the opposite side, nor the liver or 
other abdominal organs depressed, peripleuritic abscess 
should be diagnosed. 

In such a case the diagnosis lies between em¬ 
pyema and peripleuritic abscess, and attention must 
be directed especially to the follov/ing points: 

(fls) In empyema the chest distension is uniform, 
and “ pointing ” is a late sign; in peripleuritic 
abscess the distension is more localized, and “ point¬ 
ing ’* is noticed earlier. (6) In empyema the dull 
area nearly always involves the lowest part of the 
pleural sac, even if it rises high, also its upper level 
may be modifled by position; in abscess there may 
be a resonant area below the dull area, in which 
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the respiratory movements and sounds are normal, 
and the level of dullness is quite unaffected by 
position, (c) In empyema there is displacement of 
the neighbouring organs, in abscess there is not. 

(d) In empyema a difference in tension of the swell¬ 
ing during inspiration and expiration is not observed. 

(e) In empyema the X-ray film taken with the 
patient’s chest vertical will show a shadow usually 
extending from the diaphragm upwards with an upper 
horizontal “fluid level.” In peripleuritic abscess an 
opaque area is seen without fluid level or filling up of 
the costo-phrenic angle. 

Peripleuritic abscess is a very rare affection; it 
may arise spontaneously as well as from injury; it 
may burst into the pleura and set up empyema, 
or spread to the mediastinum and pericardium. 

4. If, on auscultating the chest, a dry rubbing or 
creaking sound is heard with inspiration and expira¬ 
tion, limited to a certain area of the chest, accom¬ 
panied by pain on taking a deep breath, and un¬ 
attended with dullness on percussion, it indicates 
dry pleurisy. Such friction may be heard just above 
a pleuritic effusion or over a pneumonic lung. 

5. If one side of the chest is found dull on per¬ 
cussion with greatly diminished respiratory move¬ 
ment and loss of vocal fremitus, while the breath- 
sounds are inaudible, or are distant, weak, and 
bronchial in character, and the vocal resonance 
is distant and bronchophonic; and if, further, there 
is displacement of the heart to the opposite side, 
there can be no doubt that there is fluid in the pleural 
sac. These signs, found quickly after the injury, 
point to hwmothmax; coming on after an interval 
of a day or two, or increasing at that time, and 
especially if attended with fever and increasing 
dyspnoea, they indicate pleurisy mih] effusion ; while 
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if the temperature continues to rise and remains 
liigh, or if there arc rigors with sweatings, and 
emaciation, or if a localized fluctuating swelling 
forms in any part of the chest wall, empyema is 
to be diagnosed. In some cases of large empyema 
the intercostal spaces may bulge. When there is 
doubt as to the nature of the fluid, the needle of an 
exploring syringe should be introduced and a sample 
of the fluid withdrawn for examination. For the 
characteristic X-ray picture vide swpra. 

6. If examination of the chest shows localized 
dullness around the wound, with diminished breath- 
sounds or tubular breathing, fine crepitation, and 
bronchophony, and the patient is febrile, with sharp 
pain in the chest, cough, and rusty expectoration, 
traumatic pneumonia is to be diagnosed. This form 
is less severe and less extensive than the idiopathic. 
If, in a case of pneumonia, the patient suddenly 
coughs up a quantity of pus, it will point to an abscess 
in the lung, which has burst into a bronchus ; if now 
the signs of a cavity are present where before there 
was evidence of pulmonary consolidation, this diag¬ 
nosis and the exact position of the abscess will be 
established. 

7. If, with or without evidence of traumatic 
pneumonia, the patient, some days after the injury, 
coughs up dark and extremely fetid sputa, and 
the breath has a horribly fetid odour, the diagnosis 
of gangrene of the lung is to be made. This may be 
confirmed by detecting shreds of pulmonary tissue 
in the expectoration, the elastic fibres having a 
characteristic clear, defined outline under the micro¬ 
scope, and resisting the action of acetic acid. An 
attempt should be made to localize the gangrene for 
the purpose of treatment; and if an area of dull¬ 
ness, with moist rales and hollow respiratory mur- 
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mur, is detected, that may be regarded as the seat 
of tlie disease. Gangrene is a rare sequel to chest 
injuries, but is met with occasionally after contu¬ 
sions and wounds, particularly if the lung is much 
lacerated or a foreign body is retained. 

8. If in a case of jineumo- or hmrmimdiastinum^ 
or of severe blow upon or wound of the sternum, 
the distress of the patient becomes considerably in¬ 
creased, and there are palpitation of the heart and 
dyspnoea, or oedema and signs of venous obstruction 
in the head, neck, and upper limbs, and on percus¬ 
sion a dull area is found over the sternum and 
extending laterally over the costal cartilages, or 
behind on either side of the vertebral column, and if 
there is pyrexia, with perhaps rigors, the surgeon 
must suspect mediastinal abscess, and at once explore 
the part by trephining the sternum. The abscess 
may “point” at the suprasternal notch or intercostal 
spaces close to the sternum or at the epigastrium, as 
a soft, fluctuating swelling which may have a pulsa¬ 
tion transmitted from the heart, or become fuller 
and tenser during expiration. Or tlie abscess may 
suddenly burst into cither the pleura or the peri¬ 
cardium, setting up acute inflammation. Death often 
takes place before pointing has occurred. 

9. Even within a few hours after a wound of 
the pericardium, friction may be heard over the 
cardiac area, showing the development of pericarditis. 
Pericardial friction is to be distinguished from 
pleuritic friction by the place where it is heard, 
by its being still audible during apnoea, and by its 
constant relation to the heart-sounds. It is distin¬ 
guished from endocardial murmurs by the superficial 
character of the creaking or rubbing sound, its 
failure to correspond accurately with either systole 
or diastole, its strict limitation, its want of conduc- 
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tion along the vessels or into the axilla, and in some 
cases by its modification on firm pressure with the 
stethoscope. If this is followed by an increase in the 
area of cardiac dullness which takes the shape of the 
pericardium, with displacement of the heart’s im¬ 
pulse upwards and to the left (the impulse may be 
quite lost), increased frequency of the heart’s action, 
and loss of the heart-sounds over much of the dull 
area, while the pulse is small and weak, and dyspnoea 
very marked, the patient sitting up in bed, and lean¬ 
ing forwards, and having a frequent, dry, short cougU, 
pericardial effusion has occurred. Should rigors occur, 
and there be a tendency to “ point ” in any part of the 
dull area, pyopericardium may be diagnosed; an exploring 
syringe will determine the nature of the fluid in the sac. 

10. When, in connexion with pericarditis, the 
heart’s action becomes extremely weak and irregular, 
leading to syncope on movement or on sitting upright, 
the existence of myocarditis is to be inferred. 

11. If the surgeon is able to recognize the develop¬ 
ment of an endocardial murmur after a contusion, 
strain, or other injury of the chest, i.e. if at his 
early examination he finds the heart-sounds clear, 
and subsequently notes a murmur, it may be evidence 
of the occurrence of endocarditis. 

12. If, after a wound in the chest has healed, 
or after a severe contusion, a tumour slowly and 
gradually appears, which is circumscribed, smooth, 
soft, round^, crepitant under pressure, resonant on 
light percussion, with an impulse on coughing, ex¬ 
panding with each expiration and contracting during 
inspiration, it is a consecutive prolapse of the lung, 
or a pneumatocele. These tumours may appear rapidly 
and attain a large size; they may be more or less 
reducible, and allow the outline of the aperture 
through which the lung escapes to be felt. 



CHAPTER X 


DIAGNOSIS OF INJURIES OF THE 

ABDOMEN 

ItfJURiES of the abdomen, as of the head and chest, 
derive their chief importance from the great danger 
of damage to the viscera contained within the 
cavity. Hence the question which above all presses 
for an answer is, whether any given injury has 
merely bruised or wounded the parietes, or whether 
there is a visceral lesion as well; and if the latter, 
which of the several viscera has been damaged. 
While visceral lesions are generally the result of 
the more severe forms of violence, the surgeon 
must always remember that even by apparently 
trivial blows fatal visceral ruptures may be caused. 
In arriving at a diagnosis of a case of abdominal 
injury it is well to consider that the patient is the 
subject of a visceral lesion until the contrary can 
be proved, and to employ the method of exclusion. 

When examining the patient the utmost gentle¬ 
ness of manipulation must be employed, lest the 
surgeon’s fingers or the patient’s movements should 
convert an incomplete into a complete rupture, or 
cause reactionary haemorrhage. 

Abdominal injuries are to be divided into con¬ 
tusions and wounds^ of which the former are 
much the more common in civil practice, and form 
an exceedingly serious and highly fatal class of 
case. The sequelae of each group will be considered 
separately. 

Exact diagnosis may be impossible. The absence 
of all acute symptoms, or of symptoms distinctly 
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pointing to a visceral lesion, is not enough to justify 
the surgeon in proclaiming the injury unimportant. 
For example, there may be nothing soon after 
the injury to indicate even such a severe lesion as 
a rupture of the intestines, but in a few hours the 
onset of acute peritonitis will reveal the gravity of 
the case. The same holds good in the case of 
wounds. It is only if the patient continues to be 
free from severe symptoms that a diagnosis of a 
simple superficial lesion can be made. But as treat¬ 
ment, to be successful, should anticipate the occur¬ 
rence of peritonitis, it is bad practice to wait for 
the development of symptoms of inflammation. In 
many cases, therefore, where an actual diagnosis of 
visceral lesion is not possible, an exploration should 
be made. This applies particularly to the intestine, 
perforation of which may be unattended at first by 
any definite symptoms ; injuries of the solid viscera 
are always attended by haemorrhage, and this makes 
them more readily recognizable. 

Abdominal contusions.—There may be no 
external indication of the severity of the internal 
injury; every case, however trivial it may seem, 
must be most carefully investigated and watched. 
It is important to know the nature and severity of 
the injury, whether a fall, or blow, or crush; also 
the exact spot struck, and the condition of the 
hollow viscera at the time, especially whether the 
stomach or bladder was full. The symptoms to 
which special attention must be paid are those of 
collapse, of haemorrhage, of free gas or free fluid 
in the peritoneal cavity, of rigidity of the abdominal 
muscles, and such local signs as pain, tenderness, 
vomiting, haematuria, and emphysema. 

Notice very carefully the patient’s temperature, 
colour, and general demeanour—whether cheerful, 
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depressed, quiet, listless, restless, or unconscious— 
the pulse-rate and tension, the fullness and ease of 
respiration, the softness and freedom of mobility of 
the abdominal walls, the presence of any swelling 
in either dank or elsewhere, the exact distribution 
of resonance and dullness in the entire area of the 
abdomen; and examine vomited matter and any¬ 
thing passed from the bowel or urethra—often it is 
necessary to pass a catheter, and the amount of 
urine withdrawn, and the rapidity of its flow, must 
be noted, as well as whether it contains blood. The 
time of onset and variation in intensity of these 
symptoms must be carefully noted. 

Shock is most intense immediately after the in¬ 
jury ; it is an indication of excessive nerve stimula¬ 
tion ; it is most severe when the blow is over the 
solar pleinis—in the upper half of the abdomen—and 
when the stomach is full, so that the full force of 
the impact is transmitted to the nerves. It may 
be absent, or very slight and transient, in rupture 
of the intestine and rupture of the bladder. 

But it must be remembered that sudden intense 
emotion, fear, in particular, is capable of producing 
a marked degree of shock. In nervous individuals 
shock may result therefore from fright in anticipation 
of an injury which proves to be trivial. 

HcBinorrhaget a very important symptom, may be 
external —vomited, passed from the bowel or with 
the urine—or internal. The general signs of bleeding 
vary with the rapidity and amount of the loss, and 
are to be distinguished from the symptoms due to 
shock by their gradual increase. When the bleed¬ 
ing is internal it is recognized by the general signs 
of acute anajmia and by the presence of abnormal 
swelliTig and dullness. Shifting dullness shows the 
presence of free fluid in the peritoneal cavity; 
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such fluid may be blood or urine, semm or bile. 
Percussion should be made very cjirefully and lightly, 
not only to. avoid giving pain and exciting muscular 
spasm, but because by very light percussion the 
slight alteration of resonance caused by a limited 
amount of fluid may be demonstrated. Extraperi- 
toneal haBmorrhage forms a swelling uninfluenced by 
posture, and often causes subcutaneous ecchymosis. 
Urine, bile, and cystic fluid, mixed with more or less 
serum, will give signs of the presence of free fluid in 
the peritoneum, often without signs of haemorrhage, 
in cases of rupture of the bladder, of the gall-bladder, 
or of a cystic—e.g. ovarian—tumour. 

Free gas in the peritoneum is recognized by loss 
of liver dullness, and in some cases by hyper-reson¬ 
ance at the epigastrium or hypogastriurn; it results 
from rupture of the stomacli or intestine. 

Subcutaneous ern'physema is not often observed in 
connexion with abdominal injury; when it is, care 
must be taken to determine whether it is thoracic 
or abdominal in origin. Of the former we have 
previously spoken {ses p. 104); the seat of the 
injury and the place where the swelling first appears 
are the signs by which this distinction is to be 
drawn. When abdominal in origin, it usually makes 
its appearance first in one or other loin or groin, 
^and it indicates a rupture of the intestine; and 
when, as is usually the case, it is not combined with 
pneumo-peritoneum, or gas in the general peritoneal 
cavity, it points unmistakably to a rupture of some 
part of the gut where it is uncovered by peritoneum, 
such as the hack of the ascending or descending 
colon. The same symptom is occasionally observed 
in injuries of the rectum. 

Rigidity of the abdominal wall is an extremely 
important sign of visceral injury—it may be very 
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slight and local, or intense and general, greatly 
modifying respiration. When a patient can take 
a full deep breath without any pain, and the 
abdominal wall is everywhere quite soft to the 
touch, it is almost certain that there is no visceral 
injury or peritonitis. But in some cases of vis- 
ceral injury it is only after many hours that this 
freedom of mobility gives place to increasing 
rigidity. 

Pain is a symptom of all injuries; when it is 
intense and increases spontaneously—i.e. without 
any movement on the part of the patient—or is fixed 
in one spot and radiates thence over the belly, it 
becomes of serious portent. Vomiting is another 
very frequent symptom. When a person receives a 
blow on the belly soon after a meal, vomiting to the 
extent of emptying the stomach is common, and 
has no serious significance; but when the vomit¬ 
ing is often repeated, and particularly when the 
ejecta contain blood, it is an important sign of 
visceral lesion. The significance of hosmaturia, or 
of the passage of blood by the bowel, is obvious, but 
it may be remarked that if bright-red blood is 
passed per anum as the result of an abdominal in¬ 
jury it points to a lesion of the lower colon, while an 
altered condition of the blood (tarry stools) would 
show that it comes from some part of the alimentary 
canal farther removed from the anus. 

If, after an injury to the right hypochondrium, 
there are fixed and severe local pain and tenderness, 
rapture of the li?er must be suspected. Marked and 
increasing collapse and signs of internal haemorrhage, 
with increase of the liver dullness and shifting dull¬ 
ness in the right flank, and frequent vomiting, would 
make the diagnosis certain. The vomit often con¬ 
tains bile but no blood. 



ABDOMINAL CONTUSIONS 


129 


K] 


If a blow upon tlxe left bypochondrium is fol¬ 
lowed by deepening collapse, blanching of the surface, 
and other signs of internal hsBmorrhage, and if 
pressure under the left margin of the chest elicits 
tenderness, and especially if the splenic-dullness is 
increased downwards and forwards, the dullness in 
the left flank not being affected by change of posture, 
a rupture of the spleen is to be diagnosed. Internal 
hsemorrhage is the great feature of this injury, and 
evidence of this, together with the position of the 
blow, and of the dullness caused by the accumu¬ 
lating blood, are the signs to be relied upon for 
diagnosis. There is often pain over the left shoulder. 

In some cases of rupture of the liver or spleen 
the onset of signs of internal haemorrhage is delayed 
twelve or even twenty-four hours. 

When an injury to the loin is followed by 
haematuria, the blood being intimately mixed with 
the urine, sometimes forming long slender “ casts ” 
of the ureter, a rupture of the kidney of the same side 
is to be diagnosed. Should the loin be found 
bruised, painful, and tender, and there be pain in, 
or retraction of, the testicle, or pain or numbness 
down the front of the thigh, the diagnosis will be 
confirmed. When the patient has received a very 
Revere crushing injury of the loin, and there are 
much bruising of the part, deep swelling, pain, and 
lenderness on trpng to feel the kidney, and especially 
Irhen, combined with these signs, there is marked 
fcollapsc, a rupture of the kidney may be diagnosed, 
lyen in the absence of haematuria; in these cases 
iither the kidney is severed from the ureter, or the 
■reter is blocked. 

I For the diagnosis of rupure of the bladder see 
p. 147. 

^ If an injury to the epigastrium or left hypo- 

p 
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chondrium of a patient who has recently taken a 
meal is immediately followed by intense pain in the 
injured part, which quickly radiates over the whole 
belly, by extreme collapse from which the patient 
does not rally, and by repeated painful vomiting 
with hsematemesis, the diagnosis of rupture of the 
stomach may be arrived at. Rigidity of the abdo¬ 
minal wall, and resonance over the usual seat of 
liver dullness showing free gas in the peritoneum, 
are generally present, and aid in the diagnosis. The 
usual signs of peritonitis quickly supervene. This 
injury is rare ; it only occurs when the viscus is more 
or less distended. 

When a blow upon the umbilical region of the 
abdomen causes shock, and is quickly followed by 
the evidence of acute peritonitis, a rupture of the 
email inteetlno may be diagnosed. At first there may 
be no indication of this very serious lesion; there 
may be no marked shock, no vomiting, no muscular 
rigidity, no loss-of-liver dullness, and yet successful 
treatment depends upon the immediate recognition 
and suture of the rupture. Special attention must 
be paid to the nature of the injury, to the force 
and the size of the contusing body: a blow with a 
small object like the end of a shaft or the handle 
of a handcart, or a piece of wood flying from a cir¬ 
cular saw, is more liable to rupture the intestine 
than a fall from a height. Very violent contusions, 
as in buffer squeezes, are also prone to inflict this 
injury. If after such an injury there is noticed 
even very slight impairment of the free movement 
of the abdomen in respiration, or even very slight 
rigidity of the belly wall, or any slight local altera¬ 
tion in resonance, an injury to the bowel should 
be provisionally diagnosed, and an exploration of 
the part carri^ out without delay. A ffogressive 
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increase in the pulse-rate from hour to hour is 
extremely suggestive of a visceral lesion, apart from 
local symptoms. To wait for proof of the rupture 
is to lose the golden opportunity for treatment. 

When signs of internal haomorrhage supervene 
upon an abdominal contusion and there is no indica¬ 
tion of injury of either of the solid viscera, the source 
of the bleeding is one of the larger abdominal vessels, and 
only an exploration can determine the exact source 
of the haemorrhage. The intensity of the symptoms 
and their rapidity of onset merely indicate the size 
of the ruptured vessel—this may be the vena cava, the 
portal vein, or one or more of the mesenteric vessels. 

When, after a sudden strain or severe injury, 
the patient complains of a sharp pain in the left 
side of the chest, and of dyspnoea, and is found 
unable to take a full inspiration and to “ fix ” the 
diaphragm, a careful examination of the left chest 
should be made. If now the heart’s apex is found 
displaced to the right, and the normal area of pul¬ 
monary resonance is encroached upon from below 
by the tympanitic note of the stomach or colon, or 
by dullness, and the respiratory sounds are absent 
over tlie same area but of normal character above, 
and if, further, the patient complains of severe 
thirst, and is repeatedly sick, rapture of the diaphragm, 
with hernia, may be recognized. This accident always 
occurs on the left side, and it may be but a part of 
a very severe and quickly fatal lesion, and escape 
recognition. When resulting from a sudden spasm 
of the muscle, the sharp pain, followed by inability 
to fix the diaphragm, the thirst, and the special 
physical signs clearly point to the nature of the 
lesion. Diaphragmatic heniia may be a congenital 
affection, and, therefore, it is only when the symp¬ 
toms associated with it come on acutely after a 
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strain or injury that the 4^raumatic lesion must be 
diagnosed. 

If a pregnant woman receives a blow upon the 
belly, and complains of pain shooting down to 
the vulva, perineum, and thighs, and if the outline 
of the uterus is preserved unaltered, and there is 
neither haemorrhage from its cavity nor severe col¬ 
lapse, it is a contusion of the uterus; abortion will 
probably result. 

If, in similar circumstances, the woman is found 
collapsed, with signs of loss of blood, and blood is 
found flowing from the uterus into the vagina, 
rupture of the uterus has taken place; and if the'out¬ 
line of the uterus is lost and, in place of it, the 
head and limbs of the fcctiis can be plainly traced 
through the belly wall, the foetus has escaped through 
the rent into the peritoneal cavity. 

If a woman known to have an ovarian tumour 
falls or receives a blow upon the belly, and then 
becomes faint and complains of pain, and the 
outline of the tumour is altered or quite lost, and 
there is dullness in each flank, which disappears on 
turning the patient on to the opposite side, rupture of 
an ovarian cyst is to be diagnosed. Even without the 
knowledge of the prior existence of an ovarian 
tumour, the detection of free fluid in the peritoneal 
cavity immediately after an injury to the belly of 
a woman would render the diagnosis of rupture of 
an ovarian cyst very probable. Collapse, and the 
history of a “ snap ” or “ bursting ” experienced 
at the time, especially in the absence of jaundice, 
and of disease of the heart or lungs, would support 
this diagnosis. 

In the absence of severe or increasing collapse, 
of severe pain, of vomiting, of emphysema, of heema- 
turia, and of alteration in the abdominal reson- 
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ance and movements, the probability is that there 
is no msceral lesion; but such a conclusion is 
conjectural, and becomes absolute only when the 
patient continues without signs of peritonitis or the 
formation of a tumour. 

A swelling of the abdominal wall with more or 
less discoloration from eccbymosis will indicate a 
bruise of the abdominal wall: the part will be tender, with 
slight dull pain which is increased by contraction 
of the abdominal muscles in respiratory or general 
movements. If on putting the abdominal muscles 
into action a gap can be felt, it is due to rupture of a 
muscle: this is especially liable to involve the rectur 
abdominis; it is accompanied by swelling from 
haemorrhage, and a marked sense of weakness when 
the muscle contracts. 

Sequclie of abdominal eontusions. —These are; 

Peritonitis. 

Abscess. 

Pancreatic cyst. 

Urinary cyst. 

The most frequent and the moat fatal sequel to 
an abdominal contusion is peritonitis. It may re¬ 
sult from a perforation of any part of the alimen¬ 
tary canal, or from any less severe injury which 
permits pathogenic organisms to traverse the in¬ 
testinal walls and infect the peritoneum, or from 
bruises or ruptures of other organs becoming in¬ 
fected by organisms circulated in the blood-stream. 
The results of the peritoneal infection vary: it may 
be followed by a plastic peritonitis which encloses 
the infective organisms and ends in adhesion of 
neighbouring viscera or in a localized abscess, or, if 
the infection is more intense, it becomes widely 
diffused over the peritoneum and causes general 
peritonitis. 
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The symptoms will therefore vary; they are of 
two kinds, those due to toxmmia and those caused 
by interference with the function of the inflamed 
parts. The following points must be observed in 
examining patients after abdominal contusions: 

The temperature: a slight temporary rise is the 
traumatic fever which may follow any injury; when 
there is severe bruising of abdominal muscles or of 
a solid organ such as a kidney, there may be slight 
fever lasting many days, but in the absence of 
infection this fever is unaccompanied by other 
symptoms; a rapid progressive rise is an important 
sign of infection ; in some cases of intense peritonitis, 
especially in old people, the temperature may be but 
little raised. 

The pulse: increased frequency is an invariable 
accompaniment of peritonitis throughout its course; 
when the inflammation is limited the pulse may be 
small and hard; in diffuse peritonitis the pulse 
quickly becomes very rapid, soft and running. 

The facies: an anxious expression, drawn fea¬ 
tures, slight lividity of the lips, restlessness and wake¬ 
fulness are very frequent effects of peritonitis; the 
mind usually remains clear quite to the end, and 
the patient is unaware of his grave condition. The 
tongue may remain clean, but is more often thinly 
furred and may become dry ; thirst is often distress¬ 
ing. Vomiting is a very frequent symptom ; it is 
characterized by the slight force with which the 
contents are ejected, its frequent recurrence, and 
the dark colour of the vomited matter owing to 
admixture with blood from the deeply congested 
stomach; oftentimes single mouthfuls of dark fluid 
are gently regurgitated. 

Pain: at the onset of peritonitis there may be 
acute pain, either general, or referred to the seat of 
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the original mischief or to the umbilical region. In 
localized peritonitis the pain remains localized, and 
is a fair measure of the intensity of the inflamma¬ 
tion, becoming more severe when an abscess forms. 
In diffuse peritonitis there may be no local pain ; 
sometimes it is referred to the back only. Tertder- 
ness is usually well marked in local peritonitis, and 
increases when pus forms ; it may be very pronounced 
in the early stages of general peritonitis, and become 
less severe towards the end ; in some cases it is 
absent throughout. 

Rigidity of the abdominal walls is one of the 
most constant symptoms of peritonitis. In localized 
peritonitis it is limited to the part of the wall over 
the inflamed area, in the diffuse inflammation it is 
general; in these cases it may pass off in the later 
stages, and very occasionally it is absent through¬ 
out. Intestinal peristalsis is very generally arrested 
by peritonitis; neither faeces nor flatus is passed, 
and the bowel does not respond in the usual way to 
the stimulus of a purgative or an enema; occasionally, 
however, diarrhoea occurs. Abdominal distension is 
a very frequent symptom. It comes on early in 
general peritonitis, increases to the end, and often 
attains an extreme degree ; it may attend a local¬ 
ized peritonitis, and in that case it comes on more 
gradually; in such a case it is often the precursor 
of a wider extension of the peritonitis. Respiralion 
becomes thoracic in character, partly from the 
rigidity of the abdominal muscles, partly because of 
the pain created by any abdominal movement, and 
later on also from the great abdominal distension. 
In the late stages of general peritonitis the breath¬ 
ing is rapid, laboured, and ineffective, the blood 
becoming less and less oxygenated. The circulation 
gradually fails in general peritonitis, the extremities 
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become cold, the capillary circulation is sluggish, and 
the pulse may disappear at the wrist for an hour 
or so before death. The urine is scanty, sometimes 
suppressed ; in general peritonitis it may become 
albuminous. Leucocytosis is observed in all grades of 
acute peritonitis; it is more marked in general 
than in ' local peritonitis, and when an abscess 
forms. 

It is not well to rely for diagnosis upon any one 
of these signs, but rather upon the combination of 
many. It must be borne in mind that of them all 
the pulse is the most important, and next to it 
rigidity of the abdominal wall. 

Peritonitis usually arises, if at all, within a few 
hours of the accident, but in some cases it may be 
delayed for two, three, or even four days. If, there¬ 
fore, soon after an abdominal contusion the patient 
complains of pains in his belly or in liis back, and 
the temperature is raised, the pulse quickened, the 
abdominal walls are motionless, the intestines dis¬ 
tended, and no flatus has been passed, the diagnosis of 
general peritonitis must be made. An anxious, pinched 
expression of face, frequent vomiting, scanty urine, 
and increasing distension, with failing circulation, 
will make the diagnosis more certain. In a doubt¬ 
ful case, if a blood-count shows a rapid rise in the 
number of polymorphonuclear leucocytes, this will 
be an important confirmation of the diagnosis. 

If the patient complains of pain limited to an 
area of the abdomen, and this part is tender, with 
local muscular rigidity, and the temperature and 
pulse are raised, localized peritonitis is present. With 
this there may be limited swelling, occasionally 
vomiting, constipation, and slight leucocytosis. All 
these symptoms may entirely pass oil as the inflam¬ 
mation subsides, but in other cases adhesions per- 
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sist and make their presence known by occasional 
paroxysmal pains, local tenderness, and constipation ; 
constipation is often the cause of these recurrent 
attacks. 

When a contusion of the abdomen is followed by 
the formation of a localized swelling and general 
febrile disturbance, an abscess must be suspected. 
Such Sivelling may follow an obvious bruise of the 
belly wall, in which case the onset and progress of 
inflammation are marked by increasing swelling, 
bright redness, cedema, greater pain, acute tender¬ 
ness, and fever. Or there may have been no external 
evidence of bruising; and febrile illness, local pain, 
and then the gradual occurrence of a more or less 
well-defined swelling may be the only symptoms. 
Examine carefully for fluctuation, for surrounding 
cedema, and for leucocytosis, and these signs, when 
obtained, or the occurrence of shivers, or of remit¬ 
tent temperature, will render the diagnosis of abscess 
more certain. These abscesses may be in one of 
the compartments of the rectus sheath, or in either 
of the planes of cellular tissue in the abdominal 
wall, in the fatty tissue of the loin, in the perito¬ 
neal cavity shut off by adhesions, or occasionally in 
the retroperitoneal tissue. The position, outline, 
mobility, or fixity of the swelling, and its relation 
to resonant viscera, are the points to which attention 
must be paid in determining the site of the abscess. 

Suppuration may occur between the liver or 
stomach and the diaphragm, and from its deep 
position its detection is attended with difficulty. 
For the diagnosis of the varieties of subphrenic 
abscess, see p. 561. 

When, some time after an injury to the upper 
part of the abdomen, a swelling slowly forms which 
is dull on percussion, and is situated either above 
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the stomach or between the stomach and trans¬ 
verse colon, as shown by the position of the dull¬ 
ness relative to the gastric and colonic resonance, 
it is a pancreatic cyst. The cyst is of the variety 
known as 'pseudo- or traumatic cystj does not, as a 
rule, make itself apparent for some months after 
the injury, and may be accompanied by wasting 
and by increase of diastase in the urine. 

When a swelling forms slowly and gradually in 
one of the lumbar regions after an injury in that 
situation, is unattended with feveracute pain, or 
tenderness, and this swelling is found to fluctuate, 
a rupture of the ureter, with the formation of a 
urinary cyst, is to be diagnosed. 

AbdoniiDal wounds.—In examining a wound 
of the belly the surgeon must determine whether 
it is limited to the parietes, or penetrates the peri¬ 
toneal cavity; if the former, whether it is super¬ 
ficial, or extends through one or more of the mus¬ 
cular and deep aponeurotic layers; if the latter, 
whether there is protrusion or wound of any of 
the viscera, or wound of a blood-vessel; and, in 
all cases, whether any foreign body is lodged in 
the wound. Punctured wounds are those which 
generally present both the greatest difficulties in 
diagnosis and the greatest dangers, for their small 
external size often renders their exploration un¬ 
satisfactory, and they are frequently penetrating and 
complicated with wounds of viscera; bullet wounds 
partake of the same characters. Inquiry should 
always be made as to the manner in which the 
wound was inflicted, and the instrument used should 
be examined, to discover, when possible^ how deeply 
it has penetrated, and whether it is entire, and also 
whether it is stained by stomach or intestinal 
contents. 
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(1) Is the wound penetrating ?—^In some cases 
a wound is obviously non-penetrating, and in 
others, especially when punctured, it may be impos¬ 
sible to decide without enlarging it. The edges of 
an incision may be gently drawn aside, and its sur¬ 
faces explored ; when it extends only through the 
skin and superficial fatty tissue it is to be called a 
superficial parietal wmnd. When, however, it severs 
a muscle, or the muscular aponeurosis, and opens 
up the intermuscular planes or the sheath of the 
rectus muscle, or even still deeper fascise, the danger 
of subsequent hernia and of diffuse inflammation 
and suppuration renders it necessary to distinguish 
it as a deep parietal wound. Should there be any 
visceral protrusion, or the escape of the contents of 
any of the viscera (food, bile, faeces, urine), or if 
clear serous fluid or dark blood flows from the 
depth of the wound, and flows faster and with more 
force when the patient coughs or makes any effort, 
or should there be severe collapse or signs of in¬ 
ternal hajmorrhage, liaematuria, or haematemesis, or 
the passage of blood per anum, it is a penetrating 
wound. When a doubt is entertained, the wound 
should be carefully enlarged and its depth and char¬ 
acters exactly determined. 

(2) Is there protrusion of a viscus?— This fact can 
be ascertained quite easily iu the majority of cases: 
the omentum and small intestine are the viscera 
most commonly protruded; but tlie liver, stomach, 
spleen, and bladder may protrude. 

All deep wounds must be carefully examined for 
protruding viscera. Where the protrusion is large 
there can be no difficulty whatever in recognizing 
it,^ although the possibility of a loop of intestine 
lying behind a fold of omentum must not be for¬ 
gotten ; a small protrusion of omentum between the 



140 SURGICAL DIAGNOSIS [chap. 

lips of a wound m.ay be overlooked unless care is 
taken. The omentum will be recognized by the 
granular arrangement of the fat, by the large vessels 
appearing on it, and by the fact that when it is 
gently pulled upon further prolapse takes place, and 
a distinct pedicle running from its deep surface is 
found. With ordinary care the smootli, glistening 
surface of the intestine, stomach, and liver would 
be at once detected in a wound. It must be re¬ 
membered that the urinary bladder when full may 
be protruded from a wound in tlie liypogastrium, 
even when the peritoneal cavity is not opened. In 
any case in which it is possible that the bladder 
may be thus protruded, a sterilized catheter should be 
passed and the urine drawn off ; this will, of course, 
be followed by collapse of the vesical protrusion. 
Should a silver catheter be used, its extremity may 
be made to enter, and be felt in, the protrusion. 

(3) Is there a wound of a viscus? —(a) Where 
there is 'protrusion of viscera ^ all sucb protrusions 
should be carefully examined to see whether there 
is any rupture or wound, as well as to remove any 
foreign bodies that may be adherent to or entangled 
in them. In the case of omentum and mesentery, 
note especially whether there is hnpmorrhage from a 
wounded artery or vein. The collapse of prolapsed 
intestine and stomach, and the escape of their con¬ 
tents, gaseous or semi-solid, may at once indicate a 
wound; but the whole surface should be explored 
to see whether the peritoneum is torn, or whether 
there is at any spot a little projection of soft red 
mucous membrane, indicating a puncture of the 
gut; a larger wound of the intestine can hardly 
escape observation. 

(b) Where there is no protrusion the surgeon may 
be left in doubt on the point. If undigested or 
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partially digested food, unstained by bile, escapes 
from the wound, or if the patient vomits blood, a 
wound of the stomach is to be diagnosed ; this lesion 
may be attended by severe collapse, and be followed 
by acute peritonitis. When faecal matter escapes 
from the wound, or when blood is passed per anum, 
a wound of the vrUesline is clearly evidenced. When 
a wound is followed by the escape of urine, or by 
the occurrence of haematuria, it is the urinary ap¬ 
paratus that has been wounded, and the position 
of tlie wound, and the patient’s power over his 
bladder, will determine whether it iS a wound of 
the hidney or of the urinary bladder. Similarly, when 
bile escapes from a wound in the region of the 
liver, a wound of the gall-bladder or of one of the 
bile-ducts must be diagnosed. 

When a wound is followed by syncope, deepen¬ 
ing collapse, and blanching of the mucous sur* 
faces, and especially if dark blood escapes from 
the wound, or if the belly is distended at any 
part, or there is dullness in the flanks, which may 
be noticed to increase, internal hemnorrhage is occur¬ 
ring. The position and direction of the wound will 
enable the surgeon to surmise the source of the 
bleeding; it may be the liver, the spleen, the vena 
erva, vena porta, or some other large abdominal 
vessel. 

The absence of grave symptoms immediately after 
a penetrating wound of the abdomen is not a proof 
that the viscera are not injured. In the absence of 
such symptoms as have just been mentioned, the 
subject of a penetrating abdominal wound should 
be submitted to an exploration—^through a separ¬ 
ate incision in most cases—and all the viscera in 
the neighbourhood of the wound examined. The 
consequences of untreated vascular and visceral 
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wounds are so grave that the surgeon should be 
prepared to demonstrate their absence rather than 
wait for conclusive evidence of their presence in 
the form of fatal collapse or infective peritonitis. 

(4) Is a foreign body present ?—Foreign bodies are 
nearly always metallic and for this reason X-rays 
can be used to determine the presence and also the 
exact position of a foreign body. But treatment of 
a penetrating wound must never be imduly postponed 
in order to obtain X-ray pictures. 

Sequelae of abdominal ivounds. — The 
sequelas of wounds of the belly are— 

Diffuse suppuration in the belly walls. 
Peritonitis, 

Fistula. 

Artificial anus. 

Hernia. 

Adhesions. 

When a wound is followed by considerable diffuse 
swelling of the tissues, with redness and oedema of 
the skin, pain, and tenderness, and the temperature 
is raised, diffuse inflammstion of the abdominal wall 
is proceeding, and suppuration will almost certainly 
follow. 

For the diagnosis of peritonitis see p. 133. 

Should the patient recover so far as the general 
results of the wound are concerned, but the wound 
through the belly wall remain open as a fistulous 
track, and through this the contents of any one of 
the abdominal viscera continue to escape, there is 
a fistula. If the discharge is unstained with bile, 
acid in reaction, and contains food unaltered, or but 
partly digested, it is a gastric fistula, or possibly a 
fistula in the upper part of the duodenum, above the 
entrance of the bile-duct. Should the discharge 
consist of the contents of the intestine, it is an 
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intestinal fistula. When the matter escaping is soft, 
pultaccous, odourless, or nearly so, and of a light 
colour, quickly causing excoriation of the surrounding 
skin, the communication is with the small intestine ; 
and when the discharge is dark in colour, with a 
strong faecal odour, and mixed with much gas, the 
communication is with the large intestine—/cccai 
fistula. Should the discharge be bile unmixed with 
chyme, or a watery fluid containing urea, it would be 
respectively a biliary or a urinary fistula. If, as the 
result of an operation, or of the natural separation 
of a slough of prolapsed intestine, the mucous mem¬ 
brane of the gut is immediately continuous with the 
skin, the intestine opening directly on the surface, 
it is an artificial anus. Should there be from such 
an aperture a soft, bright-red, corrugated projection, 
moistened with mucus, it is a prolapse of the arti¬ 
ficial anus. But should there be from the aperture 
a smooth, rounded projection, covered by the same 
red mucous membrane, but reducible on gentle com¬ 
pression, leaving the mucous covering collapsed, it is 
a hernia at the artificial anus. 

If a cicatrix in the belly wall is found to yield 
before the pressure of the abdominal contents, and 
a projection is formed at the spot, smooth, rounded, 
soft, with an expansile impulse on coughing, and 
tympanitic on percussion, it is a hernia. It may 
be reducible or irreducible; the coils of intestine 
are often visible through the thin cicatrix, or 
these and masses of omentum may be plainly felt. 
There is no distinct neck to the sac of such a hernia. 

W’ounds of abdominal viscera may be followed 
-after a varying interval by symptoms pointing to 
the formation of adhesions between various portions 
of the intestinal tract. The diagnosis of this con¬ 
dition is considered at p. 555. 



CHAPTER XI 

DIAGNOSIS OF INJURIES OF THE PELVIS 

Injubies of the pelvis are generally the result of 
heavy blows or kicks, falls from a height, or severe 
crushing violence, or of gunshot wounds. They 
naturally group themselves into three categories; 
injuries of the soft parts covering the bones, injuries 
of the bones, and injuries of the contained viscera. 
The examination should be conducted with a view 
to determine into which of these categories the 
injury falls. The visceral injuries are, of course, 
very much the most serious. 

Bruising of the soft parts will be recognized 
by the characteristic discoloration, the dull aching 
pain, and the swelling, which may vary in amount 
within very wide limits. Sometimes the ecchymotic 
discoloration extends over a very wide area, and 
then, by learning where it was first noted, some 
light may be thrown upon the scat of the lesion. 
Whenever the bruising implicates the perineum, 
scrotum, or penis, careful inquiry should be made 
whether there has been, or is, any haemorrhage from 
the urethra. If a more or less clearly defined fluc¬ 
tuating swelling appears in the soft parts quickly 
after an injury, it is a hsamatoma; there may be no 
bruising of the skin over it; the blood may long 
remain fluid, or be quickly absorbed. Such swellings 
are most frequently found on the buttock. 

As in other parts of the body, a contusion here 
may be followed by the formation of an abscess; 
this will be indicated by increasing swelling, pain, 
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teiiderness, redness of the skin, local cedema, and 
fluctuation ; there will also be fever and leucocytosis. 

Fracture.—To determine the presence of a 
fracture the examination should be carried out as 
follows: First place the hands one on each side 
of the symphysis pubis (the patient lying flat on his 
back), and run them along the bones from before 
backwards, and then down along the pubic arch, 
and observe if there is any irregularity in the out¬ 
line of the bones. Next seize the iliac crest, or the 
anterior iliac spine, and try to move it on the rest 
of the bone; press the bone on each side of the 
symphysis pubis backwards, at first gently, and 
gradually more and more forcibly, and then, placing 
a hand on each side of the pelvis, press inwards. 
Lastly, notice whether pressure on the pubic spine 
is painful, and also whether the great trochanter of 
the femur of the one side is flattened or raised above 
the other (see p. 171); and whether movement of 
the hip-joint is painful. 

If by this examination any marked irregularity 
in the outline of the pelvis, or mobility of any part 
of it, or crepitus, is detected, there is a fracture of the 
pelvis; by noticing the position of the irregularity 
and of the crepitus, and the part that is movable, 
the seat of the fracture may be estimated. No dis¬ 
tinction need be drawn between these fractures and 
separations of the pelvic synchondroses. Inability 
to stand, pain on all movements of the hip-joint, 
with great pain on pressing upon the pubic spine, 
are said to indicate a fissure across the acetabulum. But 
if, together with great pain on moving the hip-joint, 
there is distinct crepitus, there is fracture of the ace¬ 
tabulum with detachment of the fragments; while if, 
with these signs, the trochanter is found approxi¬ 
mated to the middle Jiiie, it points to displacement 
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of the head of the femur into the pelvis. (See also 
p. 174.) For the diagnosis of fracture of the sacrum 
and coccyx, see p. 83. 

X-ray examination is of special importance in 
cases of injury in the region of the pelvis; firstly, 
because many fractures cannot be diagnosed with 
certainty by a clinical examination on account of the 
depth of the bone from the surface and the absence 
of gross displacement, and, secondly, because a quite 
obvious fracture of one side of the pelvis is often 
accompanied by another on the opposite side which 
is only revealed by the X-ray. 

Injuries of the pelvic viscera.—^The condi¬ 
tion of the viscera must be next ascertained. Be 
careful to learn their condition before the injury, 
especially whether the bladder was full, and when 
it was last emptied; if a female, whether sbe was 
menstruating at the time, or pregnant, or whether 
she had been the subject of an abdominal tumour. 
Then ask what the patient’s sensations at the time 
of the accident were, and note particularly any 
feeling of something “ bursting ” or “ giving way.” 
Inquire as to pain, its position, character, and time 
of onset, and whether there is desire to pass water, 
or any tenesmus; particularly learn whether the 
patient has made any attempt to pass water, and 
if so, with what result, and whether any blood was 
passed, and notice whether any blood has flowed 
from the urethra independently of the act of mic¬ 
turition, or from the rectum, or vagina. And then 
observe the patient’s general condition, whether or 
not it indicates shock or loss of blood. The entire 
absence of bruising of the skin is no proof that 
the viscera have escaped unhurt; extensive rupture 
of the bladder or of the uterus may occur without 
any external sign of so severe an injury. 
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As the urinary organs are those that suffer most 
frequently, the surgeon should consider them first. 

If blood is found escaping, or is known to have 
escaped, from the urethra, and if there is bruising of- 
the anterior part of the perineum, there is a lacera¬ 
tion of the urethra. There is generally retention of 
urine, but occasionally it is found that the attempt 
to pass water has caused a sudden increase of the 
swelling in the perineum and scrotum —eaAravasation 
of urine. A catheter should now be carefully passed, 
and, if it reaches the bladder, clear urine will flow 
off: if this can be done, it shows that the urethra 
is not tom completely across; but if the surgeon 
fails to pass the instrument, and especially if its 
end is felt close under the skin, it is evident that 
the urethra is severed. This injury is usually the 
result of a fall across a beam, or some similar 
violence to the perineum. 

If, as a result of a sudden strain, a patient ex¬ 
periences severe pain in one or other groin, and at 
the same time, or quickly after, bright blood flows 
from the urethra, but micturition is performed 
normally, and if the testicle on the same side be¬ 
comes painful, tender, and somewhat swollen, and 
subsequently wastes, the accident is rupture of the 
vas deferens. The escape of blood from the urethra 
will at first suggest an injury of the urethra; but 
the nature of the accident (a strain, not a blow), 
the absence of bruising in the perineum and scrotum, 
as well as the normal performance of micturition, 
will exclude that lesion ; the irritation and subsequent 
wasting of the testicle will establish the diagnosis. 

The signs of rupture of the bladder vary consider¬ 
ably and are often ambiguous. If the patient is 
able to pass a full forcible stream of urine free from 
any admixture of blood, and without pain, it may 
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be justly concluded that the bladder is not ruptured. 
Wherever there is any variation from this condition 
a rupture of the bladder should be suspected, and 
great care be taken to arrive at a correct diagnosis. 

The accident only happens when the bladder is 
full, so the history is important. Rupture lessens 
the expulsive power of the bladder and may abolish 
it altogether; the viscus may be unable to hold 
fluid, or may retain a quantity varying from an 
ounce or two to a pint; the tom vessels in the 
bladder wall always bleed to some extent, and the 
urine passed or drawn off will contain more or less 
blood. If a large quantity of urine has escaped 
from the bladder, it can be detected either in the 
peritoneal cavity or in the pelvic cellular tissue. 
The patient may or may not show signs of shock; 
he may have a frequent desire to pass water, or 
there may be neither the desire nor the power to 
do so. At a varjring time after the escape of urine 
from the bladder, inflammation, either peritonitis or 
pelvic cellulitis, is set up. 

To arrive at a diagnosis, first determine, if pos¬ 
sible, whether the bladder was full at the time of 
the accident; if it was, and now can be felt neither 
above the pubes nor by a finger in the rectum or 
vagina, that fact alone affords strong ground for 
the diagnosis. Then observe the act of micturition, 
the amount of urine passed and the force of the 
stream, and examine the urine for blood; the pass¬ 
age of much less than the expected amount, the 
loss of expulsive power, and the presence of blood, 
even if only a little, would be very significant signs. 
Pass a sterilized catheter, measure the quantity of 
urine drawn o£E, and notice whether it flows with the 
usual force or not. Having emptied the bladder, 
slowly inject a measured quantity —bbj one pint— 
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of warm boiled water, and notice whether the 
bladder can be felt distended, and then measure 
the quantity of fluid that can be recovered through 
the catheter. Failure to distend the bladder, and 
to recover as much fluid as is injected into it, is 
very important evidence of a rupture. In some 
cases of rupture the end of the catheter may pass 
through the rent in the bladder into the peritoneal 
cavity, draining from it a large quantity of fluid— 
urine and serum—different in character from that 
found in the bladder. A rupture of the bladder 
having been thus diagnosed, examine the flanks for 
shifting dullness which would show that the rent was 
inli’aperitoneal. If that sign is absent, notice care¬ 
fully the state of the abdominal wall above the pubes 
and above Poupart’s ligament: deep swelling there 
world be the sign of exlraperitoneal rupture and extra¬ 
vasation of urine into the perivesical cellular tissue. 

In the one case, peritonitis ensues after an interval; 
in the other, pelvic cellulitis with a gradually in¬ 
creasing swelling in the pelvis and lower abdominal wall. 

The bladder may be ruptured not only in cases 
of fracture of the pelvis but also in cases of severe 
contusion of the lower abdomen, by muscular action, 
during parturition, by over-distension, or as the 
resuP of disease. 

The diagnosis of contusion and rupture of the 
pregnant uterus and rupture of an ovarian cyst is 
discussed at p. 132. 

Wounds of the pelvic viscera. —If urine flows 
from a wound of the penis or perineum during the 
act of micturition, it shows that there is a wound 
of the urethra. The escape of urine from a wound 
independently of micturition will indicate wound of 
the bladder. If there is an external wound of anus, 
or vulva, or vagina, or a history of a weapon of 
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any kind having entered either of these canals, the 
finger must be passed gently into them, and their 
walls be carefully explored ; a rent in either of them 
may in this way be found. With the aid of a speculum 
its extent and depth may be further appreciated. 
The small intestines may be found prolapsed into 
the vagina. The escape of blood and liquor amnii 
from the wound, or protrusion of part of the foetus or 
of the placenta, and haemorrhage into the vagina, in¬ 
dicate wound of the pregnant uterus. The onset of acute 
peritonitis will point to a wound of the peritoneum. 

Foreign boflies in the rectum or vagina 
will be detected on digital examination: when 
recently introduced, the history of the case will lead 
to their detection; when long impacted, the fact 
of a chronic muco-purulent discharge, with pain 
and, in the case of the rectum, tenesmus, will suggest 
the necchsity for an examination. 

Foreign bodies in the urethra.—If such 
bodies are in the spongy portion, they may be felt 
by passing the finger along the outside of the 
urethra, or they may be felt with a bougie, or seen 
with the urethroscope. If they are deeper in, the 
finger in the rectum may detect them; or, if not, 
on passing a full-sized silver catheter or bougie, 
obstruction will be met with near the neck of the 
bladder, and the foreign body may be pressed back 
into the bladder, and thus detected. It must not 
be forgotten that foreign bodies introduced into the 
urethra tend to pass spontaneously into the bladder. 

Foreign bodies in the bladder. —In the 
absence of a definite history a foreign body in the- 
bladder is to be suspected if a child is seized with 
sudden retention of urine, or sudden pain on mic¬ 
turition with slight hsBmaturia. A definite diagnosis 
can be made with either the cystoscope or X-rays. 
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Injuries of the penis, scrotum, and tes¬ 
ticles. —^Bruising of the skin is recognized by the 
usual signs; in the scrotum, especially, it causes 
considerable swelling and very dark discoloration, 
and the primary swelling from blood is increased by 
serous oedema. The thickness of the scrotum may 
then prevent a careful examination of the testicles. 
When there is great sickening pain immediately 
after the accident, with considerable collapse, and 
the testicle is found enlarged and exquisitely tender, 
the organ has been contused. Contusion of the testicle 
will be followed by the signs of orchitis, and later 
atrophy of the gland may occur. A severe crushing 
injury may result in the testicle being pulped into a 
soft shapeless mass. An induration in any part of 
the penis immediately following an injury indicates 
extidvasation of blood into the corpus spongiosum 
or corpus cavernosum ; if extensive and involving the 
whole organ, it may lead to extreme and even lasting 
priapism. The coverings of the penis and scrotum 
may be very extensively lacerated and displaced; 
for example, the entire covering of the penis and 
testicles has been known to be torn away, or the sheath 
of the penis may be drawn over that organ, which is 
then found lying deep in front of the pubes or in the 
scro^ um—this has been called dislocati&n of the penis. 
One or both of the testicles may be torn quite away. 

Acute torsion of the spermatic cord may be caused 
by a severe muscular strain; some cases of painful 
swelling of the testicle in which the epididymis is the 
part most affected, i.e. epididymo-orchitis arising 
quickly after such a strain, are probably due to this 
cause. In others the strain may only call attention 
to the onset of epididymo-orchitis complicating 
gonorrhoea or due to tuberculosis. 



CHAPTER XII 


DIAGNOSIS OF FRACTURES AND DISLO¬ 
CATIONS OF THE UPPER LIMB 

In all suspected or actual injuries of bones, the 
information afforded by good X-ray pictures is so 
exact as to render a detailed clinical examination 
imnecessary. We do, in fact, rely almost entirely 
to-day upon X-rays for our diagnosis, and are thus 
able to reduce to the minimum the handling of a 
painful injured limb. The student will appreciate 
that much of what follows in this and the succeeding 
chapter applies only to those cases where for some 
reason X-ray examination is not available, or is 
refused by the patient. 

In the large majority of cases the patient is able 
to point out the seat of injury; but this is not 
always the case, and the student must be particu¬ 
larly cautioned against omitting to examine all the 
parts of an injured limb, and all the limbs, of a 
seriously injured person ; for if not, when one frac¬ 
ture or dislocation has been detected, similar injuries 
or sprains and contusions may be overlooked, and 
the results be very serious. 

Comparative measurement of Ihc limbs.— 
It will be well to notice here the best measurements 
to take, and the injuries that modify them, before 
describing other methods of examination and the 
diagnosis of the injuries that may be met with. 
First, measure from the inner end of the clavicle to the 
bp of the acromion: this measurement is not in¬ 
creased by any injury; it may be shortened by 
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fracture of the clavicle with overriding of the frag¬ 
ments, by bending of the bone (greenstick fracture), 
or by dislocation of its outer end. Next, measure 
from the tif of the acromion to the outer epicondyle 
of the humerus, ox from the tip of the coracoid process 
to the inner epicondyle: if lengthened, there is a dis¬ 
location of the shoulder. Shortening of the arm, as 
shown by this measurement, may be caused by dis¬ 
location of the shoulder, by fracture of the humerus, 
or by fracture with displacement downwards of 
either the acromial or the coracoid process. Then 
measure from each epicondyle of the humerus to the 
styloid process of the same side: shortening of the 
outer line may be caused by dislocation of the radius 
at the elbow, or by fracture of the same bone ; 
siiortening of the inner line is similarly due either 
to dislocation or fracture of the ulna. In the wrist 
and hand, measurements may be taken from the tip 
of either styloid process to the base of the first and 
fifth metacarpal bones respectively : shortening of this 
measurement indicates a dislocation of the wrist. A 
useful measurement is the circumference of the shoulder, 
taken by passing the tape under the axilla, and 
bringing its ends vertically up over the shoulder; 
dislocation of the joint increases this measurement 
by ^rom one to two inches. The distance between 
the tip of the olecranon and either epicondyle of the 
humerus indicates the relative position of the ulna 
to these bony points. 

Examination of clavielc and scapula. —The 

patient should be seated in a chair, and the sur¬ 
geon, standing behind him, should place the fore¬ 
finger of each hand on the suprasternal notch of 
the sternum, and, passing outwards, he should feel 
on either side the large inner end of the clavicle, 
noting whether the two are symmetrical or not; he 
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should then run the ends of his fingers along each 
clavicle to the point of the shoulder, and along the 
acromion and spine of the scapula to the posterior 
border of that bone, all this arch of bone being sub¬ 
cutaneous. Comparing the two sides, he observes 
particularly any break in the line of the clavicle or 
scapula, and any tender spot in the bony arch. 

The fingers should then be passed along the 
vertebral border of the scapula to the angle, and 
the angle should be seized in the hand and an 
attempt made to move it on the rest of the bone. 
When the arm is raised from the side the axillary 
border of the scapula can be examined in the same 
way. The acromion process and the spine of the 
scapula can be seized and tested for mobility and 
crepitus. The coracoid process can be felt in the 
groove between the pectoralis major and deltoid, 
just under cover of the deltoid; it should be noticed 
whether it is depressed or movable. One hand 
should now be laid on the top of the shoulder, and 
the elbow grasped in the other hand, and while 
upward pressure is made the limb should be rotated 
to ascertain if crepitus can be felt. 

By this examination the inner end of the clavicle 
may be found to be dislocated either upwards, for¬ 
wards, or backwards. When the bone is dislocated 
behind the manubrium there may be very great 
distress from pressure upon the trachea, oesophagus, 
or the great vessels and nerves of the neck. 

If the line of the clavicle is interrupted, or if 
crepitus can be felt in it, there is a fracture. This is 
most common in the middle third, with consider¬ 
able deformity; it may occur close to the inner end, 
with slight deformity, or at the outer end between 
the conoid and trapezoid ligaments, without any 
deformity: this fracture is recognized by the local 
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tenderness and crepitus on rotating the arm. A 
unilateral, exaggerated anterior curve is due to a 
greenstick fracture of the clavicle; the bone will be 
tender. Rickets causes a similar curve, but it is 
symmetrical on the two sides. 

The acromion process of the scapula may be 
found dislocated below, or more rarely above, the 
outer end of the clavicle (an injury as fairly described 
as a dislocation of the outer end of the clavicle above, 
or below, the acromion process); the slight and sym¬ 
metrical ridge which normally marks the joint must 
not be mistaken for dislocation of this joint. The tip 
of the acromion may be found broken off and drawn 
down by the deltoid, or the whole process may 
be broken across at its root, movable and giving 
crepitus : if the crepitus is soft and the patient under 
20 years of age it indicates a separation of the 
epiphysis. 

Irregularity of the bone, mobility and crepitus 
may show fracture of the spine or body of the 
scapula; and if the coracoid process is lower down 
than normal, and movable, it is evidently fractured ; 
if the crepitus is soft and the patient young it would 
indicate separation of the epiphysis. 

Examination of the shoulder. —The surgeon, 
standing in front of the patient, should place his 
hand flat upon the outer part of the patient’s 
shoulder, with his thumb resting on the acromion; if 
he feels the upper end of tlie humerus beneath the 
deltoid muscle, projecting beyond the acromial arch, 
the head of the bone is in the glenoid fossa— there is 
no dislocation. If the resistance is not felt, but the 
hand sinks in deeper than the acromion towards the 
glenoid fossa, the shoulder is dislocated. When com¬ 
paring the two shoulders the possibility of a bilateral 
dislocation must be borne in mind. 
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Dislocations of the shoulder. —^In all dis¬ 
locations the anterior fold of the axilla is depressed 
and the circular measurement over the shoulder 
and under the axilla is increased, and a ruler or 
some such body can be made to lie with one end 
on the external epicondyle of the humerus, the other 
against the acromion. To determine the variety of 
dislocation present, the head of the humerus must 
be sought. It will be recognized by its rounded 
contour, and by its rolling under the hand when 
the elbow is rotated ; the direction of the arm will 
give a good clue to the position of the bone; the 
farther the arm is abducted from the side the lower 
down is the head of the bone, and if the elbow is 
behind the transverse median plane of the body, the 
head of the humerus is in front of it, and vice versa. 
The head of the humerus should first be felt for in 
front, filling out the groove between the deltoid and 
pectoral muscles, obscuring the coracoid process, and 
forming a rounded prominence, moving when the 
arm is rotated; if it is found there, the dislocation 
is subcoracoid. 

If on examining the front of the shoulder the tip 
of the coracoid process can be plainly felt, and the 
head of the bone is felt in the axilla, bulging down 
its floor, the dislocation is subglenoid. Subcoracoid 
dislocations are often mistaken for subglenoid, owing 
to the ease with which the misplaced bone can be 
felt in the axilla when the arm is raised. A sub¬ 
glenoid dislocation is rare, and is only to be diag¬ 
nosed when there is a distinct interval between the 
coracoid process and the head of the humerus, and 
when the whole globe of the head can be readily 
felt in the axilla. 

If the head of the bone is found lying below 
the clavicle internally to the coracoid process, and 
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out of reach of the fingers passed into the axilla, 
the dislocation is suhclavicular. If the head of the 
humerus cannot found in front, feel for it be¬ 
hind, below the acromion and spine of the scapula; 
if detected there, it is a subspinous dislocation. 

If the head of the humerus is found forced up 
under the skin between the deltoid and pectoral 
muscles, forming a very marked and unmistakable 
projection on the top of tlie shoulder, it is a supra- 
coracoid dislocation; tliis is always associated with 
fracture of the acromion or of the coracoid process. 
It is occasioned by severe violence applied to the elbow 
forcing the humerus upwards against the scapula. 

If the arm is found directed vertically upwards 
beside the ear, and the head of the bone ])rojects in 
the floor of the axilla in the same position as in a 
subglenoid dislocation, it is the rare form known 
as luxatio erecta. 

If, in reduction of the dislocation, crepitus is 
obtained, and the head of the bone easily slips out 
of place again, and the surgeon is able to assure 
himself that there is no fracture of the humerus or 
of the coracoid or acromion process, he should diag¬ 
nose a fracture of the glenoid cavity. This injury is 
never met with apart from dislocation of the joint, 
except as the result of gunshot wounds. 

Fractures o( the shoulder. —The surgeon, 
having decided that the upper end of the humerus 
occupies the glenoid cavity of tiie scapula, must 
carefully examine the outbne of the upper end of 
the humerus, and then try whether there is mobility 
in the length of the bone, or crepitus. 

The outline of the upper end of the humerus can 
be felt through the deltoid muscle, and the fingers 
in the axilla can examine the inner side of the neck 
of the bone. To detect crepitus, place one hand on 
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the outer side of the shoulder and rotate the elbow 
with tlie other hand. By this means one may not 
only detect crepitus and be sure that there is a 
fracture, but may notice that the upper end of the 
bone does not rotate with the lower end, and so 
demonstrate a solution of continuity in the bone. 
The greater tuberosity, too, should be grasped to 
see if it is movable on the shaft of the bone. 

By this examination it may be found that the great 
tuberosity is fractured^ or that there is a fracture of 
the i%eck of the humerus^ either at its anatomical or 
its surgical neck. The head of the humerus may 
be felt loose in the axilla, not moving with the 
shaft, showing that there is a fracture of the neck 
with dislocation of the head of the bone. If the 
patient is under 20 years of age, and a projection 
of the upper end of the humerus is found in front 
just below the coracoid process, and rotation of 
the arm causes a soft kind of crepitus, it is separa¬ 
tion of the upper epiphysis of the humerus. If the 
upper end of the humerus is a little deformed, 
the shoulder a little flattened, but the bone moves 
all in one and without crepitus, there is an impacted 
fracture of the neck. This injury is sometimes fol¬ 
lowed by a gradual downward displacement of the 
head of the bone, so that the upper end of tlie bone 
may be in the glenoid fossa and the head be felt 
projecting in the axilla below the socket. 

If, on rotating the arm, deep crepitus is felt, and 
yet the humerus is entire, there is a fracture of the 
neck of the scapula ; the coracoid process may or 
may not be detached from the body of the bone and 
move with the arm. In this accident the shoulder 
will be flattened, the elbow dropped, and it will 
be noticed that by propping up the elbow the 
flattening of the shoulder is oorrocted. 
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If there is a point of great tenderness on the 
great tuberosity, and tlie patient is unable to abduct 
the arm with tlie palm of the hand to the front, 
whilst he is able to do so if the arm is rotated either 
in or out, there is complete or partial s€j)aralion of 
the tendon of the supraspinatus muscle from its attach¬ 
ment to the great tuberosity. 

If the liead of the humerus occupies the glenoid 
cavity and no fracture can be detected, and the 
arm is fixed in the abducted position, but when the 
surgeon flexes the elbow and rotates the arm he 
feels something slip, and then finds the deformity 
corrected and all the rigidity gone, the condition 
is dislocation of the tendon of the biceps from the 
bicipital groove. 

Fracture of tbc shaft of the humerus.— 

The shaft of the humerus can easily be felt by run¬ 
ning the fingers and thumb down its inner and 
outer sides, and by testing it for mobility and crepitus. 
Fracture usually causes marked deformity in the 
arm (often an angular bend forwards or to one side), 
as well as mobility in the length of the bone, and 
crepitus. Care must be taken to ascertain not only 
the exact position of the fracture, but particularly 
the direction in which tlie displacement occurs, and 
whether there is comminution of the bone. The 
vessels and nerves of the arm lie so close to the 
bone that they are liable to be injured both by 
the fracturing force and by projecting angles of the 
bone, TJie surgeon should be careful to compare the 
radial pulse on the two sides, and to notice whether 
there is any antesthesia or paralysis of the forearm 
or hand. 

Fractures and dislocations of the elbow. 

—^The varieties of fracture and dislocation about the 
elbow-joint are numerous, and their diagnosis is 
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extremely important, for, unless all displacement is 
corrected, the function of the joint may be per¬ 
manently interfered with. The fractures are com¬ 
monly the result of direct violence, so swelling 
comes on quickly, and greatly adds to the difficulty 
of diagnosis by obscuring the outUne of the bones. 
When X-ray-s cannot be used it is often necessary to 
give an anaesthetic, so that a careful and complete 
examination can be made. By comparing the two 
elbows the surgeon must first determine whether 
the relation of the bony points is altered, and 
then whether there is mobility in the length of 
either of the bones. The best way to examine the 
elbow is to stand in front of the seated patient 
and, grasping the two elbows in the palms, place the 
thumbs on the lateral epicondyles, the middle 
fingers on the mesial epicondyles, and the fore¬ 
finger tips on the points of the olecranon processes. 
The relative position of these three bony promin¬ 
ences is first to be ascertained. When the joint is 
flexed the olecranon sinks below the epicondyles; 
when the elbow is extended it lies in a line with 
them. Having observed whether the relation of 
these three bony points is altered or unaltered on the 
injured side, the surgeon should next feel for the 
head of the radius; it should be found lying im¬ 
mediately below the external epicondyle, and rolling 
under the finger when the wrist is pronated and 
supinated. If not found in its normal position it 
should be felt for in front of, behind, or on the outer 
side of the condyle. Next, each condyle should be 
seized and an attempt made to move it on the rest 
of the humerus, and if movement is obtained the 
size of the detached fragment should be determined. 
The outline of the olecranon should be felt, and, 
this point of bone being grasped, it should be tested 
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for transverse mobility on the ulna—^fracture of this 
bone is often overlooked. The distance between the 
two condyles can be measured by calipers; any in¬ 
crease in it immediately after an injury must be due 
to fracture of the humerus. Then notice whether the 
elbow is rigid or movable—rigidity is the common 
result of dislocation, whereas in a fracture movement 
is possible but almost always causes a good deal of 
pain. 

By this examination the following injuries can be 
recognized : 1. When the olecranon projects too far 
behind both condyles of the humerus and the sigmoid 
notch can be felt, there is dislocation of the ulna back¬ 
wards, and if at the same time the head of the radius 
is felt behind the outer condyle there is dislocation of 
both hones backwards ; but the head of the radius 
may be found displaced in front of the capitellum. 
n when the dislocation is reduced it recurs at once, 
it is probable that the coronoid process of the ulna 
is also fractured. The fragment of bone may possibly 
be felt in front of the joint, or there may be crepitus. 

2. The two bones of the forearm may be dislo- 
cated inwards or outwards ; in either case one of the 
epicondyles of the humerus will be very prominent, 
and a bone of the forearm will project on the 
opposite side of the joint. 

3. If the prominence of the olecranon at the 
back of the joint is lost and the head of the radius 
is felt in front of the capitellum, there is dislocation 
of both bones forwards ; in this case the distance 
between each epicondyle and the styloid process is 
increased. 

4. Although the olecranon maintains its normal 
relations with the condyles, the head of the radius 
may be found dislocated forwards, beudewards, or out¬ 
wards, In the forward displacement of the bone, 
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flexion of the elbow is brought to a sudden stop by 
contact of the radius with the front of the humerus. 
So long as the ulna is articulating with the trochlea, 
flexion and extension of the joint can be obtained. 
In young children, forward dislocation of the radius 
caused by pulling on the forearm is common, and is 
known as 'pulled elbow, 

5. If the olecranon is unduly prominent at the 
back of the joint, but the distance between its tip 
and the outer cpicondyle is unaltered, and the sig¬ 
moid notch cannot be felt, there is separation of 
the lower epiphysis of the humerus, with displacement 
backwards, or much more commonly a fracture just 
above the epiphysial line with the same displacement. 
This injury occurs only in children and youths. 

6. The olecranon or either of the epicondyles of the 
humerus may be found movable and grating, owing 
to fradure. The detached fragment in either case 
may be a mere scale of bone, or the whole project¬ 
ing process, or may include a part of the shaft of 
the bone. 

7. The elbow may be found unduly prominent pos¬ 
teriorly, and the relative positions of the olecranon 
and condyles unaltered, showing that there is no dis¬ 
location, but the line of the humerus is deformed 
just above the joint, and on attempting to draw 
forwards the forearm crepitus is felt, and the 
deformity becomes lessened. This shows a frac¬ 
ture of the lower end of the humerus, with displace¬ 
ment backwards. If the crepitus is very marked 
and easily obtained, and especially if one epicondyle 
can be moved independently of the other, there is 
a T-shaped fracture into the joint. 

8. When on rotating the forearm the head of 
the radius does not move, and crepitus is felt just 
below it, there is a fradure of the neck of the radius. 
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9. If on rotating the forearm crepitus is felt 
just below the outer epicondyle, and is also elicited 
by pressure on the head of the radius, and especially 
if any part of this bony process is felt to be movable, 
it will be evidence oifrakure of the head of the radius, 

10. If the presence of crepitus on moving the 
elbow shows that there is a fracture, but all the 
bony points of the joint are in their normal relation 
and cannot be moved independently, and further 
if there is a deviation in the line of the limb at 
the elbow-joint, or a lateral movement there with 
crepitus, a fracture of the articular ^process of the 
humerus may be diagnosed. This injury is very rare. 

It is following injuries to the bones near the 
elbow-joint that the serious complication known as 
Volhmnn^s ischwmic contracture most commonly 
occurs. Its onset is recognized if after such an injury 
v/ith great local swelling, or following the application 
of a firm bandage, pain is complained of down the 
forearm and hand and there is resistance to attempts 
to extend the flexed fingers with the wrist also 
extended. Full flexion of the wrist enables the 
fingers to be extended, as in this position the short¬ 
ened flexor muscles are most relaxed. 

Fracture of forearm. —Either of the bones may 
be broken singly, but fracture of the two bones 
together is more common ; “ greenstick fracture ** is 
more frequent in this situation than in any other. 
The signs of fracture are the common ones of pain, 
swelling, deformity—usually very marked—mobility 
and crepitus. The posterior edge of the ulna is sub¬ 
cutaneous in its whole length, and can therefore be 
easily examined; the continuity of the radius may 
be shown by observing whether the head of the bone 
follows the movement of the wrist in pronation and 
supination. 
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1. If the bones are bent» but there is neither 
mobility, in the length of the bones nor crepitus, the 
injury is a greenstick fracture. This injury only 
occurs in children. 

2. An angular deformity of the forearm, with 
mobility in its length and crepitus, will indicate 
fracture of the radius and ulna. 

3. Or either bone may be found broken singly. 
In this case there will be little if any deformity, 
but there will be a very painful and tender spot in 
the shaft of one bone with mobility and crepitus 
just there. 

Fractures and dislocations of the wrist 
and hand. —The bones of the wrist being subcuta¬ 
neous, any displacement of the joints or fracture 
with displacement of the fragments is easily detected 
by the eye and by the hand. But the X-rays 
have taught us that many strains of the wrist 
are associated with fracture of a bone without 
displacement. 

Notice particularly the relative positions of the 
styloid processes of radius and ulna, the line of 
the inner side of the wrist, whether the lower end of 
the ulna is unduly prominent and has a dip below it ; 
also the outline of tlie lower end of the radius and 
the plane of the hand and forearm. Slight impaction 
of the lower end of the radius may be overlooked 
unless care is taken to observe these points : it 
always causes raising of the radial styloid process 
(radial shortening) and displacement of the hand 
to the radial side (radial abduction), making the 
ulnar styloid stand out. The bones of the fingers 
and thumb are all practically subcutaneous on the 
dorsum; the surgeon should, therefore, run his 
fingers along the dorsum of the metacarpal and pha¬ 
langeal bones, and note any deformity, and any loss 
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of prominence of either of the knuckles, and then, 
grasping the extremities of each bone, one in either 
hand, should see if there is any mobility with 
crepitus. He sliould notice also if there is any 
lessening of the mobility at any of the joints. 

The injuries that may be met with are the 
following: 

1. If the styloid process of the radius is on a 
level with or above that of the ulna, there is a frac¬ 
ture of the lower end of the radius. The lower frag¬ 
ment is almost invariably displaced backwards and 
to the radial side, causing more or less of a promi¬ 
nence on the back of the wrist above the styloid 
process of the radius, and a corresponding hollow 
on the palmar aspect, and the styloid process of 
the ulna appears too prominent, with a marked 
groove or depression below it. This is the com¬ 
monest accident in this region, and is known as 
Colies's fracture. The fracture is usually impacted, 
and mobility and crepitus are not obtained. The 
amount of deformity depends upon the extent of 
the impaction: it may be very slight or strongly 
marked. If this deformity is met with in a young 
person under 18 or 20 years of age, and it is re¬ 
duced with a soft grating sensation on extension of 
the hand, it is a separatio7i of the loiver epiphysis of 
the radius. 

2. If there is a prominence just above the dorsum 
of the wrist, and the whole hand is carried back, but 
is in a straight line with the forearm (not abducted), 
the injury is a fracture of the lower end of the radius 
and ulna. In this fracture there is generally mobility 
and crepitus, and the break in the line of the ulna 
is obvious; the distance between the epicondyles 
and the styloid processes is, of course, shortened. 

3. If, while the styloid processes keep their 
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normal relation to each other, the distance between 
either styloid process and the* base of the meta¬ 
carpus is considerably shortened, the injury is a 
dislocation of the carpus. The convex upper border 
of the carpus will be felt as a prominent swelling 
on the back or on the front of the wrist. This injury 
is very rare. 

4. If the lower end of the radius is very promi¬ 
nent on the back of the wrist, lying over the end. 
of the ulna, it indicates dislocation of the lotifer end 
of the radius backwards. Should the prominence on 
the back of the wrist be formed by the lower rounded 
end or head of the ulna, which is very prominent 
under the skin, resting on the radius, it is a dis* 
location forwards of the loiver end of the radius. These 
dislocations are both of them quite uncommon ; they 
are sometimes spoken of as dislocations of the ulna 
in the opposite direction. In either case the length 
of the forearm, and the distance between the styloid 
processes and the bones of the metacarpus, are un¬ 
altered. Pronation and supination of the hand are 
very limited and painful. 

5. Pain in moving the wrist, persisting for some 
time and attended by swelling on tJie front and back 
of the joint without deformity, may be due to a 
sprain of the wrists or a sprain plus (a) a fissure of 
the lower end of the radius, (h) fracture of one or 
other styloid process, or (c) fracture of a bone of the 
carpus, most commonly the scaphoid bone. These 
injuries can only be detected and differentiated by 
X-rays. And since an exact diagnosis has an in¬ 
fluence upon treatment, the surgeon must not post¬ 
pone the taking of an X-ray until delay in recovery 
raises a suspicion of some injury more serious than 
a sprain. 

6. A carpal bone, either the semilunar or less com- 
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monly the os magnum, may be dislocated forwards 
on to the carpus; ihore rarely backwards. This 
injury is accompanied, as a rule, by a fracture of the 
scaphoid bone. 

7. Dislocation of a metacar'pal hone or a 'phalanx 
is recognized by the deformity at the joint and the 
lessened mobility of the part. 

8. Fracture of metcLcarpus or phalanx is recognized 
.by deformity, mobility, and crepitus in the length 

of the bone. Slight deformity with tenderness, but 
without movement or crepitus, indicates a green- 
stick fracture of a metacarpal bone or phalanx. 

9. Fain, deformity, and crepitus at the outer side 
of the base of the thenar eminence, denote a fracture 
of the base of the first metacarpal. When the 
fracture involves the articular surface, it is knovm as 
Bennett’s fracture or stave of the thutrib. 

10. Mullet-finger is a condition in which the 
patient is unable to extend the terminal phalanx, 
which hangs in the flexed position, and is due to 
rupture of the insertion of the extensor tendon into 
the base of the phalanx. 



CHAPTER XIII 


DIAGNOSIS-OF FRACTURES AND DISLO¬ 
CATIONS OF THE LOWER LIMB 

A LARGE proportion of the fractures and disloca¬ 
tions of the lower limb are at once recognized by 
the obvious deformity they occasion; in others the 
seat of pain marks the position of the injury, and 
the detection of crepitus enables tlie surgeon to 
diagnose a fracture ; only in a minority of cases is 
there grave difficulty in arriving at a conclusion as 
to whether a patient has sustained a fracture or a 
dislocation, and these are mainly met with in injuries 
of the hip-joint, where the difficulty arises from the 
thickness of the soft parts. At the beginning of 
the previous chapter emphasis has been laid upon the 
value of X-rays in the diagnosis of injuries of the 
limbs. 

In examining the injured limb, the surgeon 
should first of all expose the two limbs com¬ 
pletely, and look carefully to see if there is any 
deformity, any alteration in the line or position 
of the limb or of any of its parts, or any un¬ 
usual swelling, prominence, or depression, or obvious 
alteration in its length, the existence of which 
will indicate not only the fact of a lesion of 
the skeleton of the part, but its situation, and in 
many cases its nature. Next, the limb should be 
examined with the hand, and the outline of the bones 
and their relative positions compared with those of 
the sound limb. Movement in the length of the 
bone and crepitus are to be tried for, and the free- 
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dom of movement at the joints is to be tested ; the 
seat of pain and tenderness is to be examined with 
special care 

A comparison of the following ineasui'eineii1$» 
in the two limbs is of great importance in the 
diagnosis of injuries of the lower limb: 

1. The length ol the limb from the anterior superior iUae 
spine to the tip of either maileolus. It is necessary to 
have the patient lying with the pelvis straight, 
that is, with .a line between the two anterior iliao 
spines crossing the median vertical plane at right 
angles. The surgeon must also be very careful to 
take the measurement from exactly the same point of 
the spine of the ilium on the two sides. Mistakes 
may easily be made in fat persons, and the best safe¬ 
guard is to pass the finger on to this point of bone 
from below. This measurement gives the length of 
the entire limb ; alterations in it afford no guide 
as to the site of a lesion, which may be in the hip, 
thigh, knee, or leg. Inequality of the measurement 
on the two sides may be due to a recent injury, to 
congenital asymmetry, or to previous injury, opera¬ 
tion, or disease. The last three will generally be 
indicated by a scar, by wasting, or by paralysis, and 
the patient will be aware of the fact; but he may 
be quite unaware of congenital inequality of the 
limbs. Congenital asymmetry affects equally the 
thigh and the leg. but asymmetry due to injury affects 
only the injured part. With the double object of 
excluding congenital asymmetry and of localizing the 
injury, the thigh and the leg should next be measured 
separately. 

2. The length of the thigh is ascertained by taking 
the distance from the anterior superior spine to the 
upper border of the patella; or from the pubic 
spine to the adductor tubercle of the femur. Some 
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prefer to take the lower border of the patella as 
the lower point. If the patella is taken, care must 
be used to ensure that the koee-joint is in the same 
position in the two limbs, and the bone should be 
pushed up to its full extent. This measurement 
is shortened by conditions which modify the ver¬ 
tical position of the trochanter, and, in addition, 
by fracture of the shaft of the femur with over¬ 
riding of the fragments, and by dislocation upwards 
of the patella, and, when the top of the patella is 
taken as the lower point, by transverse fracture of 
the patella, with separation of the fragments. 

3. The length of the leg is best measured from the 
upper edge of cither tibial condyle to the tip of the 
malleolus on the same side. The upper edge of the 
tibia is felt more easily when the knee is flexed. 
This measurement is shortened in fractures of 
the tibia and flbula, with overriding, and in 
fracture of the lower end of the bones with vertical 
displacement. 

4. The distance between the front of the head of the 
fibula and the tubercle of the tibia will show whether the 
head of the fibula is occupying its right position on 
the outer tuberosity of the tibia. 

The seat and character of pain, functional dis¬ 
turbance in the limb, resistance to passive motion, 
or a sudden “ slip ” and settmg free of a joint, as 
well as the history of the accident, and the age of 
the patient, are points which give important aid in 
diagnosis. Children are very liable to transverse 
fracture of the shaft of the femur, as well as to 
separation of epiphyses ; greenstick fracture is much 
rarer in the lower limb than in the upper. Elderly 
women are liable to fracture of the neck of the 
femur from slight indirect violence. Dislocation of the 
hip is caused by violent abduction of the joint, and 
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occurs more often in men than in women. Oblique 
and spiral fractures are the result of indirect violence 
with twisting. Efforts to save from falling are liable 
to cause transverse fracture of the patella. Pott’s 
fracture-dislocation results from eversion of the foot, 
as in slipping from the kerb on to the inner edge of 
the sole. Dislocations of the knee and the various 
displacements and fractures about the ankle are 
caused by severe violence, such as falls from a 
height. Injury of a semilunar cartilage is most 
commonly caused by twisting the knee when it is 
partly Hexed and the foot is fixed. 

Examination of the hip.— ^Notice first the 
position of the limb, whether everted or inverted, 
fl<»xed or extended. Fracture of the upper end and 
shaft of the femur always causes eversion, the com¬ 
mon dislocation causes marked inversion ; in fracture 
the thigh is extended, in dislocation it is more often 
flexed. Next, place the hands flat upon the outer 
side of the hips and feel for the trochanters, noticing 
whether these prominences are symmetrical, especi¬ 
ally whether on the injured side the trochanter is 
raised nearer to the iliac crest or not, whether it is 
more, or less, prominent than on the sound side, 
farther forward or farther back, and whether its 
outline is altered and the bone tender. The relation 
of the great trochanter to the pelvis is of the utmost im¬ 
portance in the diagnosis of dislocations of the hip 
and fractures of the neck of the femur; it should be 
determined accurately by one of the following methods: 

Nelaton’s line.—With the patient lying on the sound 
side, draw a line from the anterior superior iliac 
spine over the outer side of the hip to the promin¬ 
ence of the ischial tuberosity. The top of the great 
trochanter should just touch this line in every position 
of the joint. By this line we can determine whether 
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the trochanter is above or below its normal position. 
The length of the line in front of the trochanter gives 
roughly the horizontal position of the bone. 

Bryant’s line. — With the patient lying Hat on 
his back, draw a line vertically down to the bed 
from the anterior superior iliac spine, then draw a 
second line from the top of the great trochanter to 
join the first line at right angles; the length of this 
second line marks the vertical distance of the top 
of the great trochanter below the front of the 
iliac crest. This measurement gives us the same 
information as Nelaton’s line, but it is obtained 
without any movement of the patient, and therefore 
without inflicting any pain or damage. 

If a third line is drawn from the front of the 
iliac crest to the trochanter, it forms a triangle, and 
the length of this third line gives roughly the hori¬ 
zontal position of the trochanter. 

Feel now in the groin for the normal resistance 
of the hecid of the femur, and if the groin is very 
hollow, allowing the fingers to sink in towards the 
acetabulum, feel for the globular head in the buttock. 
It is useful to remember that in an unbroken femur 
the inner surface of its inner condyle always looks 
in the same direction as its head, and this fact 
enables us to tell in which direction the bone has 
slipped in cases of dislocation of the hip. 

Next, test the movement at the hip; it is best 
to get an assistant gently to flex the joint, and to 
rotate it in and out while the surgeon keeps his 
hand flat over the trochanter. Rigidity of the joint 
will be appreciated, and crepitus may be felt. It is 
sometimes noticed that the trochanter rolls round 
in a smaller circle on the injured side ; if the fracture 
be impacted the head of the femur can also be felt 
roUing with the shaft of the bone. 
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In any injury of the thigh causing shortening or 
approximation of its two attachments the ilio-tibial 
band is relaxed. To examine for this the fingers 
should be pressed in horizontally above the great 
trochanter or above the outer condyle of the femur. 

Lastly, the trochanter may be grasped and a 
careful attempt made to move it apart from the rest 
of the femur. All these movements must be made 
gently, lest an impacted fracture be unintentionally 
disimpacted. 

Fracture of tbe nock of the femur.—Eversion 
of the limb and loss of power in it are the two lead¬ 
ing signs common to fractures of either the neck or 
shaft of the femur : only very rarely is the limb found 
inverted ; the diagnosis of fracture of the neck of the 
femur rests upon finding the trochanter raised and 
the limb shortened wdiile the head is in its normal 
position. 

If in a patient under 20 years of age there is, 
immediately after an injury to the hip, eversion of 
the limb, with raising and flattening of the trochanter, 
and prominence of the bone in Scarpa’s triangle, 
there is a separation of the upper epiphysis of the femur» 

If the head of tJie femur is felt in the aceta¬ 
bulum moving with the shaft of the bone without 
crepitus, and the trochanter is unaltered in outline 
and position, there is neither fracture nor disloca¬ 
tion ; but a severe contusion may cause the limb to 
be everted. This injury may be followed by gradual 
shortening of the limb and raising of the trochanter 
from absorption of the neck of the bone. From the 
great pain, the loss of powder, and the eversion of 
the limb, this injury simulates a fracture, and the 
subsequent shortening makes the resemblance still 
closer. When the patient is already the subject of 
rheumatoid arthritiSf which has led to shortening of 
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the limb and some deformity of the trochanter,, it 
is impossible to diagnose a contusion of the soft 
parts from an impacted fracture of the neck of the 
bone, unless the surgeon is aware of the previous 
condition of the joint, except by the use of X-rays. 

If the trochanter is raised and its rotation causes 
crepitus, there is an uiiimpacted fracture of the neck 
of the femuTy often called an irdra^a'psular fracture. 
The trochanter may be felt to rotate on its own 
axis instead of round the arc of a circle; the outline 
of the bone is unaltered. This injury is the result 
of indirect violence, such as a slip, trip or twist of 
the foot, and is almost invariably met with in elderly 
patients. 

If the trochanter is raised and the head of the 
femur moves with the shaft and there is no cre¬ 
pitus, there is an impacted fracture of the neck of the 
femur, or an extracapsular fracture. Deformity of 
the trochanter, especially an apparent increase in 
size, may be caused by the neck of the bone being 
driven into it and splintering it. Extra-capsular 
fractures are caused by direct violence, and are met 
with most commonly in vigorous adults. 

Should the trochanter be found much flattened, 
sunk in towards the middle line, and movement 
causes deep crepitus, it indicates fracture of the ace¬ 
tabulum with the head of the femur driven into the 
pelvis. The finger in the rectum or vagina will be 
able to feel the projection into the pelvis. 

If the great trochanter is found to be movable, 
there is a fracture of the great trochanter. The separ¬ 
ated trochanter may be raised, but the limb is not 
shortened ; there may or may not be crepitus. This 
injury is very rare. 

Dialocatious of the hip* —When the absence 
of the normal resistance caused by the head of the 
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femur in the groin, and the great rigidity of the 
joint, show that the femur is dislocated, the diag¬ 
nosis must be completed by finding where the head 
of that bone is lying. 

If the limb Is inverted, fed for the head of the 
bone behind the acetabulum ; if the trochanter is 
raised one to two inches, and the head of the bone 
is felt behind it, beneath the glutei muscles, it is 
dislocated on to the dorsum ilii ; but if the trochanter 
is raised only an inch, and the head of the bone is 
very indistinctly felt, and is only very slightly mov¬ 
able, it is dislocated into the sciatic foramen. If the 
thigh is a little shortened and strongly inverted, and 
also adducted and behind its fellow, it is probable 
that the head of the bone is strapped down by the 
great sciatic nerve.” If the limb is greatly flexed, 
adducted, and inverted, the thigh being (possibly) 
in contact with the belly, and the head of the bone is 
felt above the prominence of the ischial tuberosity, 
there is a dislocation on to the tuber ischii. This is a 
very rare form of dislocation backwards; the tro¬ 
chanter may be found a little below or a little above 
its normal situation, according to the distance the 
head of the femur has passed back. 

If the limb is everted, the head of the femur may 
be found deep under the adductor muscles— dia* 
location into the thyroid foramen; or on the pelvis, 
filling out the hollow of the groin— dislocation on to 
the puhes ; or beneath-Poupart’s ligament close to the 
anterior inferior iliac spine— subspinous dislocation; 
or close in front of the anterior superior iliac spine— 
supraspinous dislocation; or bulging beneath the 
skin of the perineum— dislocation irUo the perineum. 
The head of the bone may be found on the dorsum 
ilii, with the trochanter still farther back and the 
thigh abducted— everted dorsal dislocation* 
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In these various dislocations with eversion—sd of 
which are rare—^the position of the limb as regards 
both abduction and flexion and the amount of short¬ 
ening vary much, but the diagnosis of the varieties 
depends entirely upon identifying the actual position 
of the displaced bone. 

If on reduction of a dislocation the head of the bone 
readily slips out of place again and crepitus is felt, there 
is fracture of the acetabulum in addition to dislocation. 

Injuries of the thigh.— The femur is so deeply 
placed beneath thick masses of muscle that the out¬ 
line of its shaft is not plainly felt. First run the 
hand down the limb and notice any obvious de¬ 
formity, then measure the length of the thigh and 
test the bone for mobility in its length and for 
crepitus. If the bone is bent but the great tro¬ 
chanter moves round with the lower end, and there 
is no crepitus, it is a greenstick fracture. This injury 
is only met with in children. If the two ends of the 
bone do not move together and there is crepitus, 
there is fracture of the femur. It is important to 
notice the direction and degree of displacement 
of the fragments. Shortening of the limb is the 
measure of the amount of vertical displacement. 
The lower fragment is usually rotated out and 
drawn up behind the upper; in fractures high up 
in the shaft the upper fragment is usually tilted 
forwards and outwards, and projects in the front 
of the thigh. There may be no displacement in the 
case of transverse fractures. 

Injuries about the knee. —The special injuries 
that may be met with in this region may be grouped 
as follows; 

Fractures of the femur, of the tibia, or of the 
pateUa, and separation of the epiphysis of 
femur or tibia. 
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Dislocation of the tibia, fibula, or patella, or of 
a acmilunar cartilage. 

Sp/iin, rupture of lateral and crucial liga¬ 
ments, of quadriceps tendon, or of liga- 
mentum patellae. 

First determine the relations of tibia and femur, 
and notice if the tibia projects in front of or behind 
the femur, or to either side. Then feel for the head 
of the fibula at the back of the outer condyle of 
the tibia, and determine whether it is in its normal 
position or displaced forwards or backwards. Then 
fijel the patella, and notice whether it is displaced 
from its normal situation on the front of the femur, 
and if its anterior surface is directed forwards. 
With the thumb and fingers the outline of the bones 
can be easily traced and compared with that of the 
sound limb. 

Being satisfied that there is no dislocation, the 
surgeon should next examine each bone separately 
for fracture, noting its outline, any mobility of a 
fragment, and crepitus. Each condyle of the femur 
and each tuberosity of the tibia should be grasped 
separately, and an attempt made to move it on the 
rest of the bone. The patella should be carefully 
examined, its outline defined and compared with 
that on the other side; an attempt should be made 
to obtain movement in it both transversely and 
longitudinally; while, failing that, firm pressure 
should be made all around its edge and across its 
surface, any crepitus or special tenderness being 
carefully noticed. A comminuted fracture may occur 
without any separation of the fragments. 

Having thus examined the bones for dislocation 
and fracture, feel the various tendons about the 
joint, particularly the quadriceps and its continua¬ 
tion the patellar ligament, the ilio-tibial band and 
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the biceps, and determine whether they are entire 
and in their usual situation; their integrity may 
be tested by getting the patient to lift the extended 
limb from the bed and to bend the knee. Then 
notice the amount of lateral and antero-posterior 
movement that can be obtained, and the presence 
or absence of fluid in the knee-joint, and wliether 
there is any “ locking of the joint or sudden set¬ 
ting free of a locked joint. Until the surgeon has 
satisfied himself that the patella and its muscle and 
ligament are entire he should not bend the knee- 
joint, as fracture of the bone and rupture of the 
ligament may be exaggerated in their effects by 
such a movement. He should examine closely the 
interval between the tibia and the femur, to notice 
any difference between the two limbs, and, of course, 
he will observe the outline of any swelling of the 
soft parts. 

By this examination (1) it may be demonstrated 
that the tibia is dislocated^ either behind or in front 
of the femoral condyles, or laterally —in the last case 
the dislocation is incomplete—or that the head of the 
fibula is dislocated forwards or backwards, or that 
the fotdla is dislocated o/uiwards, or on to its outer 
edge. Sometimes the tibia is found to be wider than 
the femur, and projecting on one side without a 
corresponding depression on the other side: this 
shows that there is a vertical fracture of the tibia 
with lateral displacement; the fragment may possibly 
be movable with crepitus. 

(2) If the condyles of the tibia preserve their 
normal relations with the condyles of the femur, and 
yet there is considerable deformity near the knee, 
it must be due to fracture with displacement. The 
lower end of the femur may be broken across and 
the lower fragment displaced into the ham, so that 
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the lower end of the shaft projects in front; with 
a transverse fracture may be combined a vertical 
fissure separating the two condyles— T-sha'ped frac¬ 
ture —or one eondyle of the femur may be detached 
and movable. In children under 16 years of age the 
lower epiphysis of the femur may be separated and 
displaced in front of the diaphysis; occasionally it 
is displaced laterally. 

(3) Examination of the patella may show a trans¬ 
verse fracture with varying amount of separation of 
the fragments, or a vertical or oblique or comminuted 
fracture of the bone. 

(4) Inability to raise the limb from the couch 
and a gap in the tendon above the patella or in the 
ligament below may show a rupture of the quadriceps 
tendon or of the patellar liga-tnent, 

(5) If with the knee fully extended the tibia can 
be displaced forwards on the femur, there is rupture 
of the anterior crucial ligament. On the other hand, 
if with the knee flexed the tibia can be displaced 
backwards on the femur, there is rupture of the 
posterior crucial ligament. If both abnormal move¬ 
ments can be obtained, both crucial ligaments are rup¬ 
tured. Increased lateral movement of the joint may 
be d:7e to rupture of a lateral ligament, which is usually 
accompanied by tenderness over the injured ligament. 

Synovial effusion is liable to follow fractures wear 
the joint as well as those into it. 

(6) When the patient states that during some 
twisting movement of the knee he experienced a 
sudden severe pain in the joint with a sense of 
something having slipped out of place, and of lock¬ 
ing of the joint, and if on examining the part there 
are pain and tenderness just between the inner—or 
more rarely the outer—condyles of the femur and 
tibia, and full passive movement is painful, a tear 
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or a dislocation of the semilunar cartilage is to be 
diagnosed. If the accident has happened before, 
and if the pain has on each occasion been of the same 
character and at the same spot, and if the patient has 
felt something, as it were, slip into place again, with 
relief of the extreme pain, the diagnosis is still more 
certain. The pain and disability from this accident 
are often so great as to cause the patient to fall down. 

If a swelling is felt on the side of the joint just 
over the line between the femur and tibia, corre¬ 
sponding to the cartilage in outline and feel, especi¬ 
ally if there is a clear history of this swelling having 
appeared at the time of the accident, and if on 
manipulation it can be pressed into place, the dis¬ 
placement is extra-articular. 

Injury to a semilunar cartilage is liable to be mis¬ 
taken for the impaction of a loose body in the joint, 
and vice versa. But attention to the following points 
will enable a diagnosis to be made : A semilunar 
cartilage is always first displaced by a sudden severe 
wrench of tJie joint, although subsequently it may 
slip out of place during slight twists of the joint. 
The impaction of a loose body between the articular 
surfaces is not dependent u])on a wrench or sudden 
twist of the joint, but occurs during the customary 
movements. When dislocated, the semilunar car¬ 
tilage may be felt projecting; the loose body, on the 
other hand, cannot be felt wlien impacted, but may 
be felt between the attacks of pain floating freely 
in the synovial cavity. In impaction of a loose 
body the joint is locked ; in dislocation of a semi¬ 
lunar cartilage the joint is capable of passive motion. 
The pain of a slipped cartilage is always referred to 
the side of the joint, and almost invariably to the 
inner side; the pain from a loose body may be felt 
in various situations in the joint. 
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(7) If there iq no displacement or fracture of any 
of the articular structures, and the joint is found 
distended with fluid very quickly after a sprain or 
contusion, it may be hcBvnorrhage into the joint, 
especially if the patient suffers from hxBmophilxa, 
Haemorrhage into the joint, except in haemophilia, is 
nearly always due to a fracture, and more or less 
haemorrhage will be found to occur in every case of 
fracture into the joint. 

(8) If after a fall or blow upon the knee the 
patient complains of pain in the joint, referred either 
to the patellar ligament, or to the inner side of the 
joint, or to the popliteal space, increased by putting 
weight upon the limb, or by full flexion or extension 
of the joint, and the surgeon finds no evidence of 
injury to the bones or to the principal ligaments, but 
a moderate synovial effusion, it is a case of sprain 
with traumatic synovitis. 

(9) If some weeks or even montlis after a sprain 
of the knee the patient complains of weakness of the 
knee and a sense of insecurity, and there is some 
excess of fluid in the joint, and perhaps soft creaking 
on movement, it is a case of chronic post-traumatic 
synovitis. In such a case there will almost certainly 
be found wasting of the quadriceps muscle on the 
injured side, especially of its inner head, and it is to 
the loss of support to the joint which results from this 
wasting that the continuance of the synovitis is 
chiefly due. 

Injuries of the leg,— The tibia for its whole 
length, and the fibula for some distance, are sub¬ 
cutaneous, and any deformity of the shafts is 
readily recognized. Deformity is not pronounced 
unless both bones are fractured. The surgeon should 
run his fingers carefully down the inner surface of 
the tibia, comparing it with its fellow, noticing any 
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unevenness in it, the seat of chief pain, and particu¬ 
larly if there is any marked tenderness; then, grasp¬ 
ing the leg above and below the most tender or 
painful part, he should attempt to obtain mobility 
and crepitus. A similar examination of the fibula 
should be made, and in addition it should be pressed 
in towards the tibia just below its head and also 
above its malleolus, to observe whether this gives 
crepitus, or causes acute pain at a distance from 
the point compressed, and whether there is the 
usual spring in the bone. 

This ezaminatioii (1) may show considerable de¬ 
formity or free mobility in the length of the bones and 
crepitus ; these signs would indicate fracture of the 
tibia and fibula. The bones may be broken opposite 
each other by direct violence, the injury being a 
transverse, perhaps comminiited, fracture. If broken 
by indirect violence the hbula generally snaps across 
higher up than the tibia, and the fracture in the 
tibia is very often oblique or spired, and the fissure 
may extend down into the ankle-joint. In these 
cases the most frequent deformity is projection for¬ 
wards of the lower end of the upper fragment, and 
rotation outwards, with backwa^ displacement of 
the foot and lower fragment. 

(2) Mobility and crepitus in the tibia, with little 
or no deformity, indicate a fracture of the tibia only. 

(3) A fixed pain at one spot in the fibula, with 
localized tenderness at this spot, a loss of the usual 
spring of the bone, with pain excited at the tender 
spot when the two bones are pressed together at 
some distance from it, would show a fracture of 
the shaft of the fibula only. Fain, tenderness, and 
deformity are sometimes found at the neck or upper 
end of the fibula, and signify a fracture of the neck 
of the fibula. 
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(4) A very tender line or ridge in the shaft of 
the tibia without mobility or crepitus may indicate 
an incomplete fissured fradure ; the X-rays would 
establish the diagnosis. 

(5) If during some sudden exertion the patient 
experiences a severe pain in the calf, or behind the 
ankle, feeling as if he had been struck on the part, 
and loses power in his leg, and on examination the 
bones and joints are found iminjured, but above the 
heel there are ecchymosis and swelling, and a depres¬ 
sion is felt where the prominent tendo Achillis should 
be, the surgeon will have no difficulty in diagnosing 
a rupture of the tendo Achillis, When with these 
symptoms this tendon is found entire, but all volun¬ 
tary attempts to extend the ankle give great pain, 
while passive movement of the joint is free, a partial 
rupture of the soleus muscle is to be diagnosed. These 
signs were at one time considered evidence of rupture 
of the plantaris tendon. There is no pathological 
support for such an opinion. Rupture of the tendo 
Achillis may be attended with a loud snap. 

(6) If in a patient under 20 years of age, with or 
without the history of a strain or over-use, there is 
a tender swelling over the tubercle of the tibia and 
the patient walks with a limp, and the X-rays show 
projection forwards and some irregularity of the 
lingual process of the epiphysis, the condition is 
Schlatter's or Osgood's disease. 

Injuries about the ankle and of the foot.— 
Under this head is included a large group of injuries: 
fractures of the lower ends of the bones of the leg 
and of the bones of the foot; dislocations of the 
fibula, of the ankle, of the foot from the astragalus, 
and of individual tarsal and metatarsal bones; 
displacement of tendons, and sprains. Exact diag¬ 
nosis is often very difficult, owing to the swelling that 
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quickly obscures the bones, and sometimes also to 
the correction of characteristic deformity before the 
surgeon sees the patient. X-rays, therefore, are of 
special importance in the diagnosis of these injuries. 

The examination should be made with great 
care, and should aim at determining (1) the relative 
position of the various bones, (2) the integrity or 
the reverse of each bone, (3) the position of cer¬ 
tain tendons which are very liable to displacement. 

1. The relative position of the bones. —(a) Notice 
whether the foot is in line with the leg, or displaced 
to either side, forwards, or backwards. 

(6) Notice whether cither malleolus is unduly 
prominent or sunk in, and whether there is any 
depression in the fibula above the malleolus. 

(c) Measure the width of the ankle, between the 
two malleoli; any increase in the width is due to 
fracture, or rupture of the interosseous ligament. 

(d) Measure the distance from either malleolus to 
the point of the heel, from the outer malleolus to 
the base of the fifth metatarsal bone, from the inner 
malleolus to the tubercle of the scaphoid, and from 
each malleolus to the sole of the foot. 

(e) Feel the os calcis, the head of the astragalus 
in front of the tibia with the scaphoid bone in front 
of it and concealing its rounded articular end, the 
cuboid on the outer side, the cuneiform bones in front 
of the scaphoid, and the bases of the metatarsal bones. 

2. Having determined the relative positions of 
the bones, test each bone for mobility and crepitus. 

(а) Grasp the ankle and try to move it antero- 
posteriorly and laterally upon the leg, then seixe 
each malleolus and try to move it. 

(б) Feel the outline of the os calcis, and notice 
whether any part of it can be moved, and if the 
attempt to do so causes crepitus. 
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(c) Move tlic ankle and transverse tarsal joints, 
and notice any crepitus, also notice the range of 
movement in these joints. 

(d) Test the rigidity of the metatarsus, and of 
the phalanges, and notice crepitus. 

3. Feel the tension and notice the prominence of the 
Achilles tendon, and see whether a tendon has slipped 
forwards over either malleolus. 

As previously mentioned, the presence of dis¬ 
coloured blebs in a swollen part is usually evidence 
of fracture of a subjacent bone. 

By this examination the following injuries can be 
recognized :— 

1. If the whole foot is displaced outwards so that 
the inner malleolus is prominent and there is a 
depression on the outer side of the leg above the 
malleolus, and the foot is everted, it is Pott's /racture, 
i.e. a partial dislocation of the ankle outwards with 
a fracture of the fibula 3 in. or less from the external 
malleolus. Very often the foot is also displaced 
backwards, causing the heel to be unduly prominent. 

2. If the whole foot is displaced outwards, the 
width of the malleoli greatly increased, and the 
distance from the malleoli to the sole shortened, it 
is Pupuytren's fracture, i.e. a Pott’s fracture plus 
rupture of the inferior interosseous ligament. 

3. If the foot is displaced outwards with the outer 
malleolus sunk in a deep hollow, and the head of 
the astragalus projects in front of the inner malleolus, 
it is a subasiragaloid dislocation outwards. 

4. If the foot is displaced inwards, the inner 
malleolus beirg sunk in a hollow, and the rounded 
head of the astragalus projects in front of the outer 
malleolus, it is a subastragaloid dislocation inwards. 
The whole foot may be displaced inwards in some 
fractures of the lower end of the tibia and fibula. 
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5. If the prominence of the heel is increased and 
the distance between the malleoli and scaphoid and 
fifth metatarsal bone lessened, the foot is displaced 
backwards: this may be due to Pott’s fracture, to 
a dislocation of the ankle, or to a subastragaloid 
dislocation of the foot. To determine the latter 
point, feel for the astragalus; if this is under the 
arch of the tibia, so that its convex head is prominent 
on the top of the scaphoid, and its large saddle sur¬ 
face cannot be felt, the dislocation is subastragaloid ; 
while if there is no bony prominence in front of the 
tibia, it is a dislocation backwards at the ankle-joint ; 
the saddle-shaped surface of the astragalus will only 
be indistinctly felt between the back of the tibia 
and the tendo Achillis. 

6. If the prominence of the heel is lessened and 
the distance between the malleoli and scaphoid and 
fifth metatarsal bones is increased, there is a dis¬ 
location forwards. If the saddle-shaped surface of 
the astragalus is felt in front of the tibia, it is a 
dislocation forwards of the ankle ; while if this cannot 
be felt, but the rounded head of tlie astragalus pro¬ 
jects a short distance in front of the tibia, it is a 
subastragaloid dislocation of the foot forwards. 

7. The foot being in line with the leg, the heel 
may be displaced outwards from dislocation of the 
os ealcis —a very rare accident. 

8. If there is no gross deformity of the foot but 
the heel is painful and swollen, and the patient 
is unable to bear weight on the foot, and no 
crepitus or pain is elicited on passive movement 
of the ankle, there is probably a fracture of the 
os calcis. 

9. If the malleoli are approximated to the sole, 
but not widened, and the foot is not displaced for¬ 
wards or backwards, there must be a dislocation of 
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the astragalus ; the bone may be found in front of or 
behind the tibia—^in front its outline is easily recog¬ 
nized. But if the malleoli are greatly widened and 
the heel is raised, and the foot is, as it were, buried 
between the malleoli, there is dislocation of the foot 
upwards between the hones of the leg, 

10. If the front half of the foot is displaced and 
the front of the os calcis projects on the outer side 
and the scaphoid projects much beyond the astrag¬ 
alus and malleolus on the inner side, it is because 
there is dislocation inwards at the mid-tarsal joint. 
If the lateral projection is farther forwards, it is 
due to dislocation of the metatarsus ; the displace¬ 
ment of the metatarsus may be to either side, 
or on to the dorsum of the tarsus or into the 
sole. 

IL A single tarsal bone may be felt dislocated 
on to the dorsum of the foot; the position and 
outline of the projection determine the diagnosis. 

12. In the toes a dislocated 'phalanx may be 
recognized. 

13. When the foot is grasped at the ankle and 
moved laterally or antero-posteriorly, there may be 
yielding of the tibia and fibula and crepitus, show¬ 
ing fracture of the hones dose above the ankle. In 
young people under 18, if the crepitus is soft it 
would indicate separation of the lower epiphyses of the 
tibia and fibula. 

14. Either malleolus may be found movable 
owing to fracture^ or there may be a separation of 
the epiphysis of the fibula. 

15. If then' is no sign of displacement or mobility 
of any of the bones, and yet on moving the ankle 
there is deep crepitus, and any attempt to stand 
causes severe pain, the symptoms are probably due 
to fracture of the astragalus. 
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16. Mobility in the mdolatsu^ or in a fhalanx 
with crepitus will indicate fracture of these bones. 

17. If there is no displacement of any bone, nor 
crepitus, but the patient complains of pain in front 
of cither of the malleoli, and an elongated ridge is 
felt there, it is a displaced tendon ; the tibialis posticus 
may slip over the internal malleolus, and the peroneus 
longua over the outer malleolus. 



CHAPTER XIV 


DIAGNOSIS OF SWELLINGS AND 

TUMOURS 

The facts upon which the diagnosis of the nature of 
a swelling or tumour rests vary in different cases, 
but they may be all grouped under six heads. These 
groups of symptoms will be considered seriatim in 
this chapter. If students are methodical in their 
examination of tumours and avoid the evil practice 
of jumping to conclusions from some one fact or 
symptom, and especially if they keep clearly in their 
minds the two or three leading considerations upon 
which diagnosis should rest, they will find that they 
can solve by clinical examination alone most of the 
problems that arise in connexion with the diagnosis 
of tumours. The method recommended is as follows : 
(1) Determine in what structure or part the tumour 
situated ; (2) notice the physical characters of the 
tumour; (3) investigate the life-history of the 

tumour; (4) study the effects of the tumour upon 
surrounding tissues; (5) after this consider what 
light the condition of the patient throws upon the 
case; (6) in some cases it is necessary to submit 
portions of the tumour to chemical, microscopical, or 
bacteriological examination. 

I. The Structure or Part in which a Tumour 

HAS ARISEN 

1. The structure with which a tumour is con¬ 
nected is to be determined by noticing first of all its 
exact position and shape. These may correspond 
to certain structures or organs, as for example 
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effusions into joints, bursal swellings, psoas abscess, 
varix, a distended urinary bladder, extravasated 
urine, enlarged glands, epididymitis, misplaced 
testicle, movable kidney, etc. 

2. Next try to demonstrate its adhesion to one 
or more tissues of a part, as shown by its mobility 
with the tissue or organ affected, and its immobility 
apart from it. This is a sign of great importance 
and of wide application. Nearly all the normal 
tissues of the body allow of a certain amount of 
movement one upon the other; muscles move over 
each other and over bones; the skin is movable 
over muscles, deep fascia, and bone. The exceptions 
are in the case of the structures forming the scalp, 
t}ie mucous covering of the hard palate, the gums, 
the teeth, the nails, the skin of the palm and sole, 
the sheaths of muscles, and the periosteum; these 
are not movable over the subjacent parts. 

Immobility of a swelling upon a part may be due 
to organic connexion with it, as in the case of an 
exostosis, or of the inflammatory enlargement of any 
organ. It may be also caused by its being so bound 
down or nhut in that it has no independent move* 
ment; and special care must be taken to distinguish 
between these two conditions. The simplest illus¬ 
trations of ^this difference are seen in such cases as 
hydrocele and tumour of the testicle, impacted faeces 
and growths of the colon, pregnancy and uterine 
myoma; other examples are parosteal and osteal 
tumours, and all tumours under muscles and deep 
fasciae. During the examination, wherever possible, 
hollow viscera should be emptied, and all muscles 
and fasciae should be relaxed. 

The adhesion may be primary, the tumour 
actually springing from the tissue, as in the case 
of aneurysm, sebaceous cyst, gumma, exostosis; 
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or it may be secondary^ occasionsd Ouly by thd 
growth of the tumour, as in abscesses gradually 
reaching the surface, a mammary carcinoma involv¬ 
ing the skin, and malignant tumours of all kinds, 
which, by their infiltrating mode of growth, become 
adherent to surrounding tissues as they enlarge. 
The adhesion or connexion of a swelling with more 
than one tissue is an especial ieature of inflamma¬ 
tory and malignant tumours. 

Adhesion to the skin is sometimes obvious at a 
glance, as in the case of cutaneous warts. In the 
case of deeper swellings it is to be tested by at* 
tempting to glide the skin over the swelling, while 
it is held fixed, and by pinching the skin up in a 
fold over every part of the surface. Or the tumour 
may be moved, and any dimpling or dragging upon 
the skin so caused noted. It must be borne in 
mind that by mere tension a tumour of large size 
considerably lessens the natural mobility of the skin 
( ver it. 

Connexion with the subcutaneous tissue is shown 
by the mobility of the tumour under the skin and 
over the muscles or other deeper tissues. The best 
example of such a tumour is the common fatty 
tumour. As the skin is normally connected with the 
subcutaneous fat by fine fibrous processes, such 
tumours show a slight dimpling of the skin over 
them when it is pinched up. 

Adhesion to the deef fascia of a part is shown 
by limited mobility of the tumour which is lost 
when the fascia is rendered tense. There is great 
difficulty in demonstrating this adhesion—^first, be¬ 
cause in some places the fascia is so united to the 
muscles that the two cannot be clinically separated; 
secondly, because tension of the deep fascia fixes a 
swelling lying beneath it, as well as one attached 
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to it. It is often impossible to move the fascia 
without at the same time putting other structures 
on the stretch. 

Adhesion to muscle is detected by studying the 
effect of contraction and relaxation of the muscle 
upon the tumour. When relaxed, the tumour is as 
mobile as the muscle, and chiefly across its length ; 
when the muscle is strongly contracted the tumour 
is immovably fixed, and often slightly altered in 
position. A movable tumour beneath a muscle is 
fixed when that muscle is strongly contracted; 
when the muscle is relaxed it may be as mobile 
in the length of the muscle as across it. 

Adhesion to a vesfiel is diagnosed by noticing that 
the tumour, while movable over skin, muscle, and 
bone, and transversely to the line of the vessel, is 
not movable in the line of the vessel. In many cases 
tumours adherent to vessels are also adherent to 
nerves, muscles, and other structures. 

The mobility of nerve-swellings, or neuromata, is 
characteristic; for while it is free in the direction 
transverse to the long axis of the swelling or of the 
nerve, there is no mobility in the length of the nerve. 
This is similar to what is observed in connexion with 
vessels, but is more striking, as the mobility of 
neuromata in the transverse direction is greater 
than that of aneurysms, thrombi, or phleboliths. 
Neuromata are not liable to become fixed to neigh¬ 
bouring structures. 

Adhesion to bone is determined by the immobility 
of the tumour apart from the bone. Apparent 
mobility of a tumour that is really fixed may be 
caused by its elasticity, or by the mobility of 
structures over it, as, for example, in the case of 
an exostosis of the femur with a large movable 
bursa developed upon it. 
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The adhesion of a tumour to a glands e.g. the 
thyroid or the breast, is determined by noticing 
whether the tumour always moves with the gland. 
(See Chap. XXXI.) 

The range of mobility of a swelling or lump 
may determine its position; as, for instance, a 
loose body in a joint, in a bursa, or in the 
tunica vaginalis, tumours of the omentum or 
mesentery, and some renal, ovarian, and uterine 
tumours. 

Mobility during certain acts may determine the 
connexion of a tumour with a tissue or organ which 
only moves then; good illustrations of this are the 
rise and fall of a goitre during deglutition, and the 
descent of a liver tumour during inspiration. 

In addition to these common signs by which the 
part aflected can be recognized, there are in some 
cases certain special signs which are of great value 
in diagnosis. Thus the effect of em'piyirvg a viscus 
will sometimes at once determine the seat or nature 
of a tumour, as when an abdominal tumour dis¬ 
appears on a catheter being passed, or when free 
purgation has eliminated large masses of faeces. 
Periodic erdargement of a swelling during functional 
activity of an organ may reveal the nature of a 
tumour, as in the case of a hernia of an ovary, 
or the distension of a salivary gland behind a 
calculus in its duct. 

The hardening of a swelling under the hand shows 
that it is mudcular, and this sign may help in the 
recognition of a gastric or uterine tumour, or of an 
intussusception. 

II. Physical Characters of Tumours 

First determine whether the tumour is solid, 
liquid, or gaset>us, or a combination of two or all of 

h 
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these, for a tumour may be either uniform or varied 
in its nature. 

Gas may be present in a tumour, (a) being 
contained in one of the gas-containing viscera, as in 
pneumatocele or abdominal hernia containing bowel; 
or {b) having escaped from one of these viscera, as 
in surgical emphysema : or (c) having arisen from 
decomposition, as in some cases of abscess and of 
gangrene. In gangrene the bubbles of gas may he seen 
in the superficial bullae and veins. When the gas is 
contained in the connective-tissue spaces, it gives a 
fine dry crackling sensation to the fingers, and the 
swelling yields when compressed. When the gas is 
mixed with liquid, its manipulation gives a gurgling 
soundy as is often perceived in the reduction of a her¬ 
nia. But the most important physical sign of the 
presence of gas is a tympanitic percussion note; this is 
only obtained when the gas is present in considerable 
|)roportion, as in pneumatocele, subcutaneous em¬ 
physema, tympanites, and enterocele. 

The presence of jQuid in a tumour is deter¬ 
mined by one of three signs : 1, fluctuation ; 2, fluc¬ 
tuation wave; 3, pitting on pressure. 

1. Fluctuation is the name given to the .sensation 
caused by the displacement of fluid within a swell¬ 
ing. To observe fluctuation, place the balls of the 
fingers of one hand on one side of the swelling, and 
then with the fingers of the other hand gently press 
into the tumour; if the tumour is felt to rise under 
the fingers of the first hand, it is due to the displace¬ 
ment of fluid, and this sensation fludl.uation. The 
precautions to observe in reference to this sign are 
these : (a) Always use two hands ; the manipulation 
should never be conducted with the fingers of one 
hand only. (6) Be careful to fix the tumour with 
one hand, so that the pressure of the other does 
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not move it en masse, but, if liquid, merely displaces 
a part of its contents; the unpractised observer 
may easily mistake mobility of a tumour for fluc¬ 
tuation. (c) One hand, only should be used to com¬ 
press the tumour, the other being immovable on the 
swelling; if both the hands are moved, an error is 
very easily made. There is, of course, no objection 
to alternating the hands, but there is no advantage 
in so doing, (d) Fluctuation should be obtained 
in at least two different directions across a swelling. 
In collections of fluid the displacement occurs 
equally in all directions; in some solid tumours a 
sense of fluctuation may be obtained in one direc¬ 
tion only, but not in more than one, as across muscle, 
for example; in narrow elongated collections of 
fluid, as in teno-synovitis, it may be difficult or even 
impossible to obtain this sign across the swelling, 
owing to its narrowness, (e) Care must be taken 
not to mistake mere elastuyUy or compressibility for 
a sense of fluctuation; this is best avoided by 
noticing that the sign is detected by the stationary 
hand, not by the compressing hand. It is not the 
fact that the tumour yields to pressure, but that 
its contents are displaced and that the size and 
tension of the rest of the tumour are increased, 
that constitutes fluctuation. It requires practice 
and skill to detect fluid in small quantity or at a 
considerable depth. 

The following are the errors that may be made 
in connexion with this very important sign. 

The surgeon may fail to obtain the sense of 
fluctuation in fluid swellings because of— 

(а) The great depth of the fluid. 

(б) The small size of the swelling rendering the 

manipulation very difficult. 

(c) The extreme tension of the fluid. 
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(d) The extreme lack of tension of the fluid. 

He may wrongly suppose that he obtains the 
sanse of fluctuation in non-fluid swellings if— 

(а) The tumour is very elastic. 

(б) The tumour is very soft. 

(c) The tumour is very movable. 

For the diagnosis of fluctuating swellings, see 
Chap. XVI. 

If the fluid of a tumour contains numerous small 
solid bodies, the displacement of these may give rise 
to a very characteristic thrill. This sign enables 
the surgeon to detect the presence of “ melon-seed 
bodies in a joint, a bursa, or a ganglion. In some 
cases of hydatid tumour, if the left hand is placed 
on the swelling and percussed with the right, a fine 
thrill or fremitus is perceived, called the hydcAid 
fremitus ; it is attributed to vibrations set up by 
the impact of the daughter cysts in the mother sac. 
On listening over a hydatid tumour when thus per¬ 
cussed a musical sound may sometimes be heard. 

2. A fluctuation wave is obtained in cases of large 
collections of fluid, with more or less tense walls, as in 
unilocular ovarian cyst and in ascites. It is felt by 
placing the palm of one hand smoothly over one side 
of the swelling and then sharply tapping the oppo¬ 
site side of it with a finger or fingers of the other 
hand; a distinct wave is felt to strike the palm. 
This sign should be obtained across more than one 
diameter of the tumour, and care should be taken 
not to mistake a mere impulse or wave conveyed 
along the covering of the tumour for a wave trans¬ 
mitted through it: the former is never such a 
sharp, abrupt impulse as the true fluctuation wave; 
this source of error may be eliminated by gently 
pressing upon the coverings somewhere between the 
two hands. In the case of the belly this is usually 
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done by getting an assistant to place the edge of 
his hand on the abdominal wall between the hands 
of the surgeon, and by that means to intemipt any 
wave passing that way. 

3. Pitting on prsisure.—If on pressing a finger 
into a swelling it yields, and a pit is left which is 
gradually filled up when the pressure is removed, 
the phenomenon is known as pitting on pressure.” 
This is due to liquid or gas infiltrating the 
cellular tissue; the condition of fluid infiltration of 
cellular tissue is known as cedema. It may also be 
recognized, but not so surely, by a lessening or total 
obliteration of the natural wrinkles of a part. 

Gaseous infiltration is easily distinguished from 
oedema (1) by a tympanitic percussion note, (2) by 
a tine crackling sensation when compressed, and 
f3) by the rapidity with which the “ pit” is filled up. 
CEdematous cellular tissue is always dull on per¬ 
cussion ; the displacement of the fluid by pressure 
is unaccompanied by thrill or crackle. By noticing 
the ease and rapidity with which a “ pit ” can be 
made and is then obliterated, an estimate of the 
tension of the extravasated fluid can be arrived at. 

(Edema is caused by (a) acute inflammation, 
(6) venous obstruction, (c) the effect of gravity, 
(d) urinary infiltration. If inflammatory, it is 
localized and accompanied by the usual signs of 
inflammation, i.e. pain, tenderness, heat, and fever, 
and usually by redness; much surrounding oedema 
is sometimes a useful indication that the inflammation 
has run on to suppuration. When due to venous 
obstruction it corresponds in area with that of the 
tissues draining into the affected veins. When it is 
the effect of gravity upon a disordered circulatory 
control, as when it occurs in an injured leg on the 
patient first getting up, it will disappear spontaneously 
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if the limb be replaced in a horizontal position. 
The peculiar limits of urinary infiltration sufficiently 
characterize that form of oedema. The limits and 
extent of oedema should always be carefully ascer¬ 
tained; where local it owns a local cause, and vice 
versa. (See p. 212.) 

Swellings which arc dull on percussion, 
and neither fluctuate nor pit on pressure, 
arc solid. —Solid tumours may be so soft and yield 
BO much to pressure that care is required to dis¬ 
tinguish them from fluid tumours: lipoma and 
myxoma are examples of this. Or they may be of 
any consistence firmer than this, up to the incom¬ 
pressible hardness of bone. Of the firm tumours 
may be mentioned fibroma, adenoma, and many 
sarcomata ; of the very firm but still slightly elastic 
and compressible tumours are chondroma and scir- 
rhus; cartilaginous tumours only yield very slightly 
to pressure, and the recoil is very rapid; of the 
absolutely hard unyielding swellings we have os¬ 
teoma, calcified tumours such as phleboliths, and 
swellings due to calculi. In examining the consist¬ 
ence of a solid tumour, a peculiar crackling may be 
met with; where this is very dry and high-pitched, 
like the sensation produced by compressing a cracked 
egg, it is known as egg-shell cracklingy and is caused 
by the yielding of a very thin plate or shell of 
bone over a softer tumour. A similar sensation, 
but less dry and of a lower pitch, is produced by 
the like yielding of a thin plate of cartilage. This 
sign is a useful indication of the expansion of bone 
by a tumour growing in its interior; when it afiects 
the articular end of a bone and expands the articular 
cartilage, the softer sensation may be felt. A very 
similar sensation may be felt in cases of subperiosteal 
cephalhflsmatoma and of dental cyst, where the 
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pericranium or the periosteum bends like stiff parch¬ 
ment under the finger. The grating of calculi over 
each other is very occasionally felt in examining cases 
of biliary, renal, and prostatic calculi. 

Swellings may vary in consistence in different 
parts or at different times, and a knowledge of this 
fact may aid in the diagnosis. The association of 
firmer and softer solid material in one swelling indi¬ 
cates sometimes that a soft tumour growing within 
a hard substance has at one or more places burst 
through the enveloping tissue ; this may be observed 
in the growth of some tumours of bone. At other 
times it shows that the soft tissue has undergone 
some indurating change, as when a sarcoma chon- 
drifies or ossifies ; while in other swellings it indicates 
that the tumour is composed of quite different con¬ 
stituents, as intestine and omentum in a single 
hernial sac. Still more common is the association 
of solid and fluid parts in one swelling, and this mav 
arise in at least three ways. Where, with signs of 
inflammation, part of a Solid swelling becomes fluc¬ 
tuating, suppuration may be recognized. Where, on 
the other hand, such a change takes place without 
any indication of infiammation, a degenerative soft¬ 
ening of the tumour, or a growth of a cyst or cysts, 
is the cause; and the distinction between these 
may be difficult, but the more tense aud the more 
globular the collection of fluid the more likely is 
it to be a cyst, and not a collection of soft detritus. 
The association of cystic and solid matter in a 
tumour is characteristic of cystic hygroma and many 
other tumours. Variation in their consistence, while 
a frequent feature of malignant tumours, especially 
sarcomata, is rarely seen in benign growths. Second¬ 
ary epitheliomatous growths in glands often soften 
into fluctuating swellings. 
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The form of a tumour must be carefully ob* 
served, as it not infrequently aids very materially 
in the diagnosis. 

A tumour or swelling may have the form of one 
of the normal structures of the body, and so prove its 
relation with such structure, e.g. goitre, psoas ab¬ 
scess, displaced Iddney. 

The globular shape of a neoplasm indicates the 
uniform yielding of the implicated tissues to the 
pressure of the growth, or the general implication of 
all tissues equally in a rapidly growing tumour. Thus 
we find that cysts of all lands tend to assume a 
globular outline, so also do sacculated aneurysms 
and diseased joints when the fibrous structures are 
softened and are no longer able to maintain the 
normal outline of the part, while soft sarcoma and 
carcinoma frequently assume a globular shape. The 
globular form of dermoid or sebaceous cysts distin¬ 
guishes these swellings from ovoid fatty tumours 
and hemispherical abscesses. 

A tumour may be lobulated, and this may be 
characteristic. Thus the fine lobulations caused by 
the distension of the acini of the mamma in milk 
congestion are quite characteristic of glandular dis¬ 
tension. The flattened ovoid lobulation of a fatty 
tumour is also distinctive; and the presence of 
omentum in a hernial sac is usually easily determined 
by its granular and loosely lobulated feel. Coarser 
lobulation of tumours may be due to yielding of 
the surrounding tissue in certain directions only, as 
in some ganglia; to cystic formation, as in cystic 
disease of the mamma and testicle; to an inherent 
mode of growth of the tumour, as in enchondroma; 
or to multiplicity of the tumours, as in uterine 
fibroids. Lobulation may also be explained by the ana¬ 
tomical relation of the swelling, as in psoas abscess. 
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The retraetion of a tumour is an important char¬ 
acter, indicating a contraction of the tissue; it is 
a special feature of scirrhous carcinoma. 

Other characteristic forms are the warty or villous^ 
the j^uncuUsted or 'poly'poid. 

Translucency of a swelling shows that it con¬ 
sists of a collection of transparent fluid, serous or 
synovial; and it is, therefore, a diagnostic sign of 
great importance. To test for translucency, the 
tumour should be grasped so that it is made tense 
and the skin stretched tightly over it; a good light 
is then to be held close to it on one side, while the 
observer’s eye is on the opposite side, the rays of 
liglit which pass over the surface of the swelling 
being shut off by the hand or some suitable screen : 
if it is translucent, the light is seen through the 
F welling more or less intensely. Some prefer to look 
through a stethoscope, a roll of paper, or some similar 
tube. Translucency may be missed by carelessness 
in carrying out this mancBuvre; thus, a scrotal 
swelling may be so held that the patient’s penis, 
or the sound testicle, or the surgeon’s hand comes 
between it and the light, the rays of light being 
thus interrupted; or one part only of a swelling 
which is partly solid and partly fluid may be ezam- 
iu'-d. On the other hand, it may be wrongly detected 
if the observer is not careful to shut off from his eye 
all the rays of light except those passing into the 
swelling ; thus, if a stethoscope or other tube is used 
and the end is not placed quite firmly and uniformly 
on the swelling, light passing into the tube under its 
tilted end may be mistaken for that passing through 
the swelling. Tumours usually translucent may be 
opaque through great thickening of the covering, 
as in some eases of old hydrocele; or through a 
change in the fluid, as when haemorrhage occurs 
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into a hydrocele, or a serous cyst becomes inflamed 
and suppurates. When testing for translucency it 
is always well to examine the whole swelling, both 
because a translucent part may otherwise be over¬ 
looked, and also to localize exactly any opaque 
portions. In this way the position and approximate 
size of the testicle in a hydrocele, or the presence 
and position of the spinal cord or nerves in a spina 
bifida, may be determined. Although translucency is 
positive evidence of the presence of a clear fluid in 
the swelling, serous or synovial, the surgeon must 
remember that opacity is not by itself evidence of 
the absence of such fluid. 

The coverings of a tumour may be so thinned 
as to become transparent and allow the colour and 
appearance of the swelling to be seen through them, 
as e.g. a pointing abscess, a spina bifida with a very 
thin sac, a nasvus, a sebaceous cyst, dilated veins, 
a melanoma, or a chloroma. 

Opacity of a tumour to X-rays. —^A good 
deal may be learnt about the nature and the 
position of a tumour by a careful examination 
with X-rays. A gas-containing tumour is quite 
translucent, a cyst is nearly so, and its shadow is 
uniform unless its wall is calcified or ossified, or 
has opaque septa which give a darker shadow. 
Abscesses are more opaque than cysts, but like them 
give a uniform shadow. Solid tumours usually give 
a faintly striated shadow. Bony tumours give a 
deeper shadow, and the arrangement of the bone 
lameUsB can be traced in a good film. The relation 
of a tumour-shadow to the shadows of adjacent 
bones and viscera often gives great help in diagnosis, 
as for instance in cases of aneurysm, mediastinal 
tumour, psoas and other deep abscesses. An X-ray 
film is of special value when it shows a tumour, or 
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its exact extent and position, which cannot be 
recognized by any other means, as in growths in the 
spinal column, in the mediastinum, in the antrum of 
Highmore, or in the interior of bones before any 
alteration in the outline of the bone is produced. 

The usefulness of X-rays in the diagnosis of 
tumours has been greatly extended by the various 
methods available for artificially altering the density 
of the shadows cast by various organs, such as the 
use of opaque meals or enemata, pyelography, 
cholecystography, etc. 

Ucduvibility of tumours.—Some tumours are 
reducible, either wholly or in part, really or appar¬ 
ently, and the observation of this fact may throw 
great light upon their nature. A tumour is really 
reduced when its contents are emptied out of its 
capsule into one of the normal cavities of the body 
or into the vessels of the part. Examples of this 
are seen in hernia, some forms of hydrocele, varix, 
aneurysm, and meningocele. A tumour is appar¬ 
ently reduced when it disappears from its original 
position, but is not emptied out, and still remains 
of its original size. We see examples of this in the 
reduction of hernia en bloc, in some cases of tumour 
of the spermatic cord, and of cryptorchism; in psoas 
a>)sces3, where the femoral pouch can be emptied 
into the abdominal; and in eilusion into the bursa 
beneath the semimembranosus tendon, when this 
does not communicate with the knee-joint. In the 
limbs the reducible contents of tumours are always 
fluid (blood, pus, synovia); in swellings in connexion 
with the trunk the contents may be solid or fluid, 
as in hernia and varicocele. Reducible tumours are 
liable to temporary increase of their usual bulk, and 
the conditions under which they become overfull or 
emptied often aid materially in diagnosis. Position, 
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pressure, and effort or strain are the means upally 
employed to cause these variations in tumours. 

PositioiL —It is only the most -easily reducible 
swellings, and particularly varices, that are affected 
by position. In the dependent position dilated veins, 
whether in the limbs or scrotum, fill out, and when 
the part is raised they at once empty, either wholly 
or partially. Some hernise slip up and down with 
alterations in the position of the patient. 

It must be observed that oedema may be greatly 
modified by, or only appear in, the dependent posi¬ 
tion. When this is the case the oedema is certainly 
passive. A vaginal hydrocele, although entirely 
irreducible, may be fuller in the evening than in 
the morning, owing to increased exudation during the 
day. In both oedema and hydrocele, however, the 
change takes place slowly. 

Position has a further influence upon tumours, 
due to the altered tension of muscles and fasciae 
accompanying changes in position of the limbs. A 
typical illustration of this is seen in the case of 
effusion into the bursa between the tendon of the 
semimembranosus and the inner head of the gastroc¬ 
nemius. When the knee is fiexed these muscles are 
lax, and the swelling partially or wholly disappears, 
the fluid bulging the sac towards the space of the 
ham; but when the knee is extended these two 
muscles are tightly stretched and compressed one over 
the other, and the fluid is driven from between them 
and distends the superficial part of the bursal sac, 
causing a prominent swelling behind the inner side 
of the knee. 

Pressure. —When exerting pressure we are enabled 
to judge of the amount oif resistance to reduction, 
to note the manner of reduction, whether sudden 
or gradual, and any special accompaniments of the 
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process. Venous tumours are always very rapidly 
reduced by pressure; other fluid tumours, such as 
hydrocele and abscess, are steadily reducible, and 
whether rapidly or slowly depends upon the size 
of the aperture for reduction and the amount of 
resistance in the cavity into which they are reduced. 
If the contents of the tumour are fluid, containing 
numerous small solid particles in suspension, a flue 
thrill is detected by the Anger during reduction. 

Solid tumours go back with a sudden motion 
recognized as a “ slip ” ; and the reduction of in¬ 
testine is often accompanied by a gurgle. By the 
use of pressure, too, we are able to judge of the 
completeness or incompleteness of the reduction, as 
in the case of partially reducible hernia, or reducible 
hernia conjoined with an irreducible hydrocele. By 
following up the reduced swelling we may generally 
ascertain with the Anger the aperture through ^hich 
reduction has taken place. The effect of pressure 
upon individual blood-vessels above or below a 
swelling may give valuable information. Thus, pres¬ 
sure on an artery feeding an aneurysm causes a 
partial shrinking of the swelling, and then pressure 
upon the sac causes its further reduction. (See Chap. 
XVII.) Again, in cases of varix of the lower limb, 
if when the limb has been raised and the veins have 
been emptied pressure is made upon the upper end 
of the internal saphena vein, and when the patient 
stands up the swelling previously noticed does not 
reappear until the pressure on the vein is removed, 
it shows both the connexion of the varix with 
the saphena vein, and the fact of venous regur¬ 
gitation. 

Effort or strain causes distension of tumours which 
consist of the contents of the abdomen or thorax, and 
of those which are influenced by obstruction to the 
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venous circulation. The production of, and especi¬ 
ally the filling out of, or impulse in, a hernia during 
strain or coughing is one of its most characteristic 
signs; a similar impulse is observed in congenital 
hydrocele, in some tumours of the cord, in psoas 
and iliac abscess, and in pneumatocele. The in¬ 
creased tension of tumours produced by the venous 
obstruction attendant upon straining efiorts is par¬ 
ticularly seen in venous nsevi, varicocele, and in 
spinal or cranial meningocele and hernia cerebri, 
where the venous congestion in the spinal or cranial 
cavity presses out into the tumour more of the 
cerebro-spinal fluid. It is important to distinguish 
a true impulse, or filling out of a swelling, from a 
mere thrust forwards of a tumour, or displacement. 
(See Chap. XVII.) 

Pulsation is of the utmost importance as a 
symptom ; in all cases it indicates a special connexion 
of the tumour with the arterial system. It is neces¬ 
sary to bear in mind, however, that pulsation is only 
observed when the passage of blood into a part 
meets with a certain amount of resistance: thus, 
when an aneurysm or an artery ruptures subcuta¬ 
neously, and the blood is diffused in the loose tissue 
of the part, there may be no pulsation in the swelling. 
Pulsation in a swelling may be due (a) to the direct 
communication of an artery with the swelling, as 
in aneurysm or aneurysmal varix; (6) to the pres¬ 
ence of numerous pulsating arteries in the tumour, 
as in aneurysm by anastomosis, in pulsating goitre, 
and in very vascular sarcoma; (c) to the presence 
of an artery in close contact with the swelling, to 
which it transmits its pulsation, as in some cases of 
enlargement of popliteal glands, and of tumours of 
the thyroid gland and some abdominal tumours. (For 
the diagnosis of pulsating tumours see Chap. XVII.) 
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The colour and vascular condition of the 
skin covering a swelling are often noteworthy. 

The skin may be reddened, and, if so, care must 
be taken to distinguish between certain varieties of 
this discoloration. If the colour is not altered by 
pressure, it is due to escape of blood from the vessels, 
the result being spoken of as petechicB if in small 
isolated spots, or as a bruise or an ecchymosis if more 
diffused; such a condition aids in the diagnosis of 
purpura, scurvy, hsematoma, contusion, or the rup¬ 
ture of an artery or vein. If, however, the colour 
disappears on pressure it shows that it is due to 
blood circulating in the vessels, and the rapidity 
with which it returns corresponds with the activity 
of the circulation in the part. When the red colour 
is uniform and individual dilated vessels cannot 
be detected, the condition is due to capillary dilata¬ 
tion, and is very often inflammatory in nature; 
such inflammatory redness of the skin may be of 
secondary origin, e.g. the intertrigo over a large 
scrotal or umbilical hernia or a large pendulous fatty 
tumour. When the bright capillary inflammatory 
redness is associated with oedema it is a useful sign 
of suppuration ; the redness of inflammation is always 
accompanied by increased local heat. If the colour 
is not thus uniform, but the individual vessels can 
be seen with clear spaces between them, the hyper- 
nemia is limited to vessels larger than capillaries, 
and is certainly not inflammatory; if of a purple 
tint, it is probably due td obstruction to the venous 
circulation. When, however, this dilatation of 
vessels larger than capillaries containing blood of 
a bright-red colour is seen over malignant tumours, 
it often indicates the involvement of the skin in 
the morbid growth; in some cases it is the result 
of treatment by X-rays. 
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To be carefully distinguished from the above 
forms of redness is the ncevoid condition, the appear¬ 
ance of which is quite characteristic: the colour 
varies from bright to dark red, the aflected skin 
is slightly raised, always sharply defined, and often 
presents an uneven appearance from the looped and 
pouched arrangement of the vessels; the condition 
of skin is usually congenital, or appears soon after 
birth. Such a state of the skin indicates that any 
subjacent swelling is either a n®vus or some form 
of congenital tumour. 

The skin may be pigmented. This is met with in 
moles, and in the results of degeneration of nsevi. 
Pigmentation also results from prolonged conges¬ 
tion and from X-ray treatment; it is then less de¬ 
fined, and shades away at the edge, unlike a mole. 
The black colour of a melanoma may be seen in the 
skin or mucous membrane. 

III. Vital Characters of Tumours 

The important features of the life-history of a 
tumour are the history of its first appearance, its 
progress, its mode of growth, the pathological changes 
occurring in it, and evidence of infectivity. 

1. The history of the first appearances of a 
swelling will often throw great light upon its 
nature. The following varieties may be distin¬ 
guished : 

i. Congenital tumours.—These include malformations, 
such as meningocele, encephalocele, spina bifida, 
attached foetus, included foetus, congenital disloca¬ 
tion, hydrocele, and hernia; cystic tumours, such as 
dermoid cyst and cystic hygroma; solid tumours, 
such as lipoma, fibrous tumour of gum, scalp, or 
skin, sacral and coccygeal tumours; hypertrophies, 
seen particularly in the limbs; vascular growths, or 
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the difEerent varieties of nsevus; and thicJc€nin/g$ 
around bones in cases of intra-uterine fracture. 

ii. Swellings arising suddenly. —Such a swelling can 
only be caused by (1) the displacement of parts, as 
in dislocations, and hernia; (2) the rapid efEusion 
of blood, as in traumatic aneurysm, hsematocele, 
haematoma; or (3) the escape of the contents of 
the hollow viscera, as in some cases of traumatic 
emphysema and in extravasation of urine. 

(1) Displacement of parts will be recognized by 
three signs: (a) the absence of the part from its 
normal situation, as e.g. the head of the humerus 
immediately below the acromion, or the head of the 
radius below the external condyle of the humerus; 
(b) the continuity of the swelling with the part 
supposed to be displaced, as when the swelling pro¬ 
duced by a displaced bone moves when the other 
end of the bone is rotated, or its connexion is traced 
by the finger passed along it, or is shown by certain 
special signs, as the reducibility and impulse in a 
hernia, and the respiratory modifications of a pneu¬ 
matocele; and (c) the character of the sweUing re¬ 
sembling that of the displaced organ, as the rounded 
head of the humerus, smooth tympanitic gurgling 
intestine, or granular omentum. 

(2) Rapid effusion of blood will be distinguished 
(a) by the absence of the above signs, and also of 
those associated with the escape of the contents of 
the hollow viscera; (6) by the evidence of the fluid 
nature of the swelling, shown by its being dull on 
percussion and either by fluctuation or by its in¬ 
filtrating character (a rapid infiltration can only be 
by gas or by fluid—the percussion note at once dis¬ 
tinguishes between these); (c) by signs of bruising 
or blood-staining; (d) by the general signs of loss 
of blood (in epine cases); (e) in some few cases by 
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evidence of the disturbance of the circulation in the 
part; and (/) by increase in size of the swelling 
going on for a time at least—this is one of the most 
important signs of all. Where the escape of blood 
is arrested and the effusion forms a distinct tumour, 
it is called a hcBmatoma ; in such cases the blood is 
usually poured out from smaller vessels. When, how¬ 
ever, blood is poured out from a single large vessel, 
and the opening in the vessel remains patent, so 
that blood continues to flow, it is spoken of as a 
ruptured artery or ruptured aneurysm. These may 
be thus distinguished : 

If the swelling is more or less well defined and 
circumscribed, at first fluctuating, without pulsa¬ 
tion, bruit, or thrill, and there is no interruption of 
the pulse in the arteries beyond, and especially if it 
has resulted from direct violence, it is a hcBmatoma, 

If the swelling is ill defined, very tense, of great 
size, not fluctuating, but more or less boggy at the 
edges, and the limb beyond is cold, cedematous, livid, 
and numb, and the arteries pulseless, and if there is 
severe pain in the part, with perhaps fainting and 
other general signs of a severe loss of blood, it is 
a diffused aneurysm. A bruit may be heard in such 
a swelling, at times a thrill may be felt, and if tho 
parts around the fluid blood are much compressed 
and condensed into a spurious sac, faint pulsation 
may be detected; if the artery is partially ruptured 
there may be a feeble pulse in the arteries beyond. 
Sometimes the patient experiences a sensation of 
something snapping or giving way, followed by a 
hot rushing feeling. 

If such a sweUing has formed as the result of a 
severe twist or strain, and there is no previous 
history of any affection of the vessel, it must be 
diagnosed as a mptured artery. But if the swelling 
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has occurred spontaneously, or from only slight 
violence, and there is a history of aneurysm, or of 
a swelling, or of a sense of beating in the part, or 
of pain supposed to be “ neuralgic,” or of venous 
engorgement below, then it must be diagnosed as 
a ruptured aneurysm. If unrelieved, this condition 
speedily runs on to moist gangrene. 

(»3) Traumaiic emphysema is recognized by the 
softness of the swelling, the crackling sensation 
when it is compressed, and the resonance to very 
light percussion. 

Extravasation of urine is characterized by the 
position and limits of the swelling, by its cedematous 
nature, and bv interference with the act of mic- 
turition. {See p. 607.) 

iii. Swellings arising rapidly are in all cases due to 
an accumulation of excess of the body fluids or of 
gas in the part, for only these can thus rapidly 
collect. 

Acute inflammation, as it occurs in the cellular 
tissue, glands, periosteum, tonsil, tongue, larynx, 
tunica vaginalis, bursae, synovial membranes, etc., 
is the most frequent cause of such rapid swelling. 
It also occurs when a sudden or rapidly formed 
obstruction to the venous circulation leads to passive 
esdema of a part, as in thrombosis and compression 
of veins, and it may occur when some profound 
change in the character of the blood leads to in¬ 
creased transudation of serum, as in acute nephritis. 
A swelling is rapidly formed, too, when small blood¬ 
vessels are injured and bleed, as in some bruises; in 
cases of obstruction of the ducts of actively secreting 
glands, the secretion poured out in considerable 
quantity may accumulate behind the obstruction 
and lead to a rapid swelling. Examples of this are 
so-called “ milk congestion,” where a mammary lobe 
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is distended with its own secretion, the distension 
of a salivary gland behind a calculus in its duct, 
and acute retention of urine. Emphysema of the 
chest, neck, and face may cause rapid swelling in the 
fascisB of these parts. The coagulation of blood in a 
vein (thrombosis) may cause a swelling by the clot 
distending the vein. 

Acute inflammation will be readily distinguished 
by its characteristic local signs: (o) redness, when 
the inflamed part is superficial; (h) heat; (c) pain, 
usually severe, and {d) tenderness; as well as by 
general fever. 

(Edema is recognized by the pitting of the swollen 
part on pressure ; when a swelling is wholly oedema- 
tous it can be entirely obliterated at any one spot 
by properly applied pressure. If due to venous 
obstruction, it is limited in area, and there is 
sometimes more or less lividity of the surface 
and distension of the veins; if due to altered 
blood condition, it is general in distribution, 
there is no lividity, but, on the contrary, marked 
pallor. 

Extravasation of blood is distinguished (a) by tlie 
discoloration of the part, which cannot be altered 
by pressure, and which undergoes the characteristic 
colour changes of a bruise; (b) by the ill-defined 
character of the swelling; and (c) by the history 
of an injury or strain. 

A distended gland or viscus is recognized (n) by 
the position of the swelling; (2)) by the outline of 
the swelling corresponding to that of the gland or 
viscus; (c) by the influence of secretion in causing 
the swelling, e.g. the enlargement of a salivary 
gland at each meal when its duct is obstructed by 
a salivary calculus; and (d) by the effect of removing 
the contents of a viscus, as by siphoning the stomach 
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in dilatation of that organ, or ])y catheterisation in 
retention of urine. 

A venous thrombus is characterized (a) by its 
position in the course of a vein ; (6) by its cylindrical 
shape, with or without rounded projections corre¬ 
sponding to pouchings of the vein ; and (cj by its 
firmness. The manipulation of a suspected throm¬ 
bus must be very gentle, lest part or all of it be 
detached. 

iv. Swellings slowly formed, or ehronie swellings, may 

be caused by accumulation of the fluids of the part, 
or by an increase of the formed elements, or by both. 
Thus, such swellings are caused by (1) chronic inflam¬ 
mation ; (2) cedema due to gradually produced altera¬ 
tion in the character of the blood or to obstruction 
to the venous circulation ; (3) yielding of vessels 
to intravascular pressure, e.g. aneurysm, varix ; (4) 
accumulation of secretion in a closed sac, or behind 
an obstructed gland-duct, e.g. cysts, galactocele, 
synovial elusions; (5) gradual displacement of 
organs, e.g. spinal curvature, exophthalmos, many 
hernisB; (6) hypertrophy, e.g. of the breast; (7) 
tumours proper, or new growths. 

Chronic inflammation is generally characterized by 
(a) gradual increase of the swelling; (6) its infil¬ 
trating character; (c) pain especially elicited by 

pressure on, or by use of, the part; (d) in some cases, 
local heat; (e) alteration in the consistence of the 
tissue, either induration or softening; (f) impaired 
function of the part; (y) in some cases, pyrexia. To 
distinguish between the results of chronic inflamma¬ 
tion and hypertrophy is oftentimes very difficult. 

(Edcmat when chronic, has the same characters 
as when acute. But one variety, the so-called “ solid 
cedema,” does not pit on pressure. (See p. 223.) 

Dilatation of an artery is to be recognized (a) by 
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the position of the swelling in the course of, and 
fixed to, an artery; (6) by expansile pulsation in the 
tumour synchronous with tlie ventricular systole, 
often accompanied by a bruit and a thrill; (c) by 
shrinking of the swelling when the artery on its 
cardiac side is compressed ; and (d) by weakening 
and delay of the pulse in the artery beyond. (See 
p. 253.) 

Dilatation of a vein is known by (a) the posi¬ 
tion of the swelling in the course of a vein or veins : 
it is most common in the veins of the lower 
limbs, spermatic cord, and anus; (6) the elongated 
and often tortuous or sacculated character of the 
swelling; (c) its compressibility and reducibility ; 
(d) where superficial, the livid colour of the en¬ 
largement. When there is a direct communication 
between an artery and the dilated vein, the latter 
exhibits pulsation, bruit, and thrill. (See p. 255.) 

Accumulation of secretion is recognized (o) by 
the occurrence of the tumour in the position of, 
or actually in, a gland or closed sac; (5) by 
its more or less globular outline; (c) in some 
cases by the fluidity of its contents as evidenced 
by fluctuation; (d) by the absence of the usual 
signs of inflammation; (e) by the nature of the 
contents of the swelling, obtained by an explora¬ 
tory puncture. 

Displacement of organs, (See p. 209.) 

Hypertrophy most often occurs congenitally, or in 
early life. Its general features are (a) uniform 
painless enlargement of the part or organ, which 
after attaining a certain size remains stationary; 
(b) unaltered consistence; (c) the function of the 
part is not interfered with, except in some cases 
from its mere bulk; (d) absence of heat, of red¬ 
ness, and of degenerative changes. 
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New grotpths vary very much in their features, 
but they are generally to be recognized by (a) their 
continuous growth, which may be slov; or rapid : 
some tumours may become stationary; (b) the abrupt 
limitation of their outline ; (c) absence of local heat, 
redness, pain, oedema, and fever: exceptions in 
all these particulars are met with; (d) apparently 
spontaneous formation; {e) resistance to treatment 
other than excision and radio-therapy. 

v. Traumatic swelUngs.—^In many cases a swelling 
more or less directly follows an injury. Injury can 
cause swelling (a) by displacement of parts^ as in 
hernias, fractures, and dislocations; (6) by rupture 
of vessels, as in fractures, bruises, hsematoma, and 
aneurysm; (c) by exciting inflammation or leading 
to infection, as in acute orchitis from a blow, and 
iii abscess following a puncture or wound; (d) by 
the effusion of plastic lymph in the process of repair, 
as the callus around a fracture; and (e) by exciting 
the devdopmerU of a new growth, 

vi. Intermittent swelUngs.—^Intermittent appearance 
is a not infrequent characteristic of swellings caused 
by displaced viscera or structures, as hernias, rectal 
polypus, prolapsus ani, and prolapsus uteri; by 
slight asdema, as in the swelling of the ankles noticed 
O’tly in the evening; and by venous distensions, 
e.g. varices appearing only during pregnancy, and 
piles. 

2. The progress of a tumour is another fact 
of great importance. Attention should be paid to 
several particulars: 

i. A tumour may remain stationary even for years; 
this of course indicates an entire absence of forma¬ 
tive activity, and is chiefly of importance as evidence 
of the absence of malignancy and of active in¬ 
flammation. A tumour^long stationary may again 
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enlarge, as when inflammation attacks a caseated 
gland, or if a simple tumour becomes malignant, 
as when a wart or a mole develops into an epithelioma 
or a melanoma. 

ii. A tumour may diminish in size. This, too, is 
usually a favourable sign. If gradual^ it indicates 
absorption of the elements of the swelling, whether 
fluid, as blood, serum, and pus, or solid, as granula¬ 
tion tissue, fibrin, bone; or a shrinkage from some 
retrograde nutritive change, as in the caseation and 
calciflcation of tuberculous glands, and the con¬ 
traction of “ atrophic scirrhus.” If it occurs sud- 
derdy, it indicates either the escape of the fluid 
contents of the swelling, as in some cases of hydro¬ 
nephrosis and in rupture of an ovarian cyst; or 
the replacement of a displaced viscus, as in the “ re¬ 
duction ” of a hernia. 

iii. A tumour may suddenly Increase in size. This 
is caused by the onset of acute inflammation in or 
around it, e.g. an inflamed pile; by effusion of blood 
or serum into it, as when a hydrocele becomes a hydro- 
hsematocele, or a hernia becomes strangulated, or an 
ovarian cyst becomes congested by twisting of its 
pedicle; or by increased dis'placement of organs, as 
in hernia. 

iv. A tumour may continuously increase, and this 
increase may be slow or rapid. The rate of increase 
depends upon the relation between the intensity of 
the cause of the enlargement and the resistance to 
that enlargement. Where the swelling increases 
slowly, it is due either to a feeble tendency to enlarge¬ 
ment, as in chronic inflammation and in the more 
benign tumours, or to considerable resistance to erdarge- 
ment, as in aneurysm, varix, and intra-osseous tumours 
and inflammations. Where the swelling increases 
rapidly it indicates a great inherent power of growth 
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ill the tumour, as in acute inflammation, soft malig¬ 
nant tumours, and some cysts, or a f&sble resistance 
to enlargement, as in oedema of cellular tissue. A 
continuous enlargement of a solid tumour without 
alteration in consistence is an important character¬ 
istic of malignant disease. 

V. A swelling may enlarge intermittently. This is 
met with in (a) displacement of viscera: under the 
influence of strain further displacement occurs from 
time to time, as in hernia and prolapsus ani; (b) 
successive aUacks of inflammation, as in some case^' 
of adenitis and tonsillitis; (c) vascular erdarg&ments, 
either active or passive, as in exophthalmic goitre, 
where it is due to intermittent arterial dilatation, or 
in varix, where it is the result of intermittent venous 
obstruction, e.g. successive pregnancies. 

vi. A tumour may change its position. This is ob¬ 
served in fatty tumours, which have been known to 
travel in the subcutaneous tissue of the back from 
the shoulders towards the buttock; the movement 
is never in a direction contrary to gravity. More 
often we see that as a tumour enlarges it appears 
to change its position, owing to the growth taking 
place in one special direction. Thus, an inguinal 
hernia may at first cause a swelling in the groin, but 
as't enlarges it passes into the scrotum, and so dis¬ 
tends it that the small inguinal swelling is obscured. 

vii. The direction in which a tumour charges is often 
a matter of considerable diagnostic value. It is 
either an indication of the direction of least resistance 
to the growing tumour, and so shows its relation to 
some of the stronger and more resistant fasciae of the 
part, as in psoas and iliac abscess, hernia, extravasa¬ 
tion of urine, synovitis, bursitis, and many other 
tumours; or it indicates the affection of some par¬ 
ticular tissue, as in diffuse lipoma, where the fatty 
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tissue alone is involved, in lymphadenoma, where 
lymphatic glands alone arc enlarged, and in varicose 
veins. 

3. The mode of growth. —A tumour may en¬ 
large in one of three ways : either by the continuous 
expansion of the primary swelling; by the invasion 
of the tissue around it; or by the development of 
separate swellings, which become incorporated with 
the original growth. The first is exemplified in the 
growth of aneurysms, cysts, and lipomata. The 
second is seen in cases of malignant tumour—the 
infiltrating mode of growth is one of their most 
important features; and the third form is seen in 
some cases of cancer, especially cancerous glands, 
also in lymphadenoma, gummata, lupus, and actino¬ 
mycosis. 

4. The pathological changes occurring in a 
tumour may aid in the diagnosis. 

A tumour, as it enlarges, may ulcerate. Two varie¬ 
ties of this ulceration are to be distinguished. In 
some cases the skin over a large tumour ulcerates, 
either from distension or from constant friction. In 
such cases the skin is thinned, the swelling is always 
very large, and the ulceration of the mass is not 
deep. In cases of the other class the ulceration is 
caused by molecular disintegration of the tissue of 
the tumour itself, and is therefore independent of 
the size of the mass, and is an important indication 
of the vital condition of the tumour. Such ulcers 
are deep, or at any rate not limited to the skin, and 
involve the tumour itself; the skin, or mucous 
membrane, is adherent to and involved in the mass, 
and often there is more or less protrusion of the 
growth. We see illustrations of this in cases of 
epithelioma and other carcinomata, sarcomata, 
gummata, lupus, actinomycosis, etc. 
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A swelling may alter In eonalsteneo, becoming firmer 
or softer, (i) Increased firmness may be due (a) to 
increased tension, in which case it ia always accom¬ 
panied by enlargement of the swelling, e.g. hydrocele, 
strangulated or obstructed hernia, ovarian cyst with 
twisting of its pedicle; (6) to solidification of fluid 
contents, as the coagulation of the blood in a hsema- 
toma or an aneurysm, or thrombosis in a varix; 
(c) to organization of a softer cellular exudation or 
growth, e.g. ossification of callus, of a node, or of 
an en chondroma; (d) to absorption of the fluid 
parts of swellings, e.g. resolution of inflammation; 
or (e) to calcification of a thrombus. In the last 
three instances, except in the case of enchondroma, 
the induration is accompanied by shrinking of the 
swelling, (ii) Softening of a swelling is due (a) to 
liquefaction of its solid parts, as in the formation 
and progress of an abscess, and in the disintegration 
of tumours; (6) to destruction of firm, resisting 
structures, e.g. bone and fascia, as in the growth 
of central tumours of bone—^in these the softening 
is attended with increased size of the tumour; or 
(c) to lessened tension from absorption, as in serous 
and synovial effusions—^this is associated with less¬ 
ened bulk of the swelling, and indicates resolution. 
Cysts may form as a tumour grows; we see this in the 
progress of cystic adenoma or cystic sarcoma of the 
breast, and in cystic degeneration of uterine myoma. 

5. Evidence of malignancy. —^Malignancy may 
be heal or remote. An infiltrating mode of growth, 
shown by the incorporation of the surrounding 
tissues with the circumference of a swelling, and the 
occurrence of small detached nodules of tumour 
around the main mass, are the usual signs of local 
malignancy. Local recurrence of a tumour after 
apparently complete removal is also due to the 
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same cause. The results of remote malignancy are 
seen in secondary swellings in the lymphatic glands 
in connexion with the part, and in the lungs, liver, 
and other tissues and organs. Evidence of the in¬ 
fective nature of a swelling is of the utmost importance 
in the diagnosis of carcinoma, sarcoma, certain granu- 
lomata and papillomata, and some other conditions. 

IV”. Effects of Tumours upon the Surrounding 

Tissues 

Reference has been made to the locally infective 
influence of some swellings, and to the infiltration 
of surrounding tissues that is a distinguishing feature 
of all inflammatory, granulomatous, and malignant 
growths. The other local effects we have now to 
study are what are often spoken of as pressure 
effects. 

Pain.—^The pain of tumours depends upon three 
chief factors ; the seat of the swelling—whether it 
has formed in a sensitive part or near nerve-trunks; 
the tension of the swelling, and whether this has 
been slowly or rapidly attained ; and the infiltrating 
character of the swelling. Where nerve-trunks are 
involved the pain is referred to the terminal dis¬ 
tribution of the nerves, often at some distance from 
the swelling, e.g. pain in the hand from a bulbous 
nerve in the arm, pain in the foot from a popliteal 
aneurysm, pain up the side of the head from malig¬ 
nant growth in the neck. Where the pain is caused 
by the involvement of nerve terminals it is local, 
and varies with the rapidity of the destruction of 
the nerves; in acute inflammation it is always 
present, is intensified by posture or use or any 
condition tliat adds to the engorgement of the 
part—when acute suppuration occurs the pain often 
becomes throbbing in character. The influence of 
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tension is exemplified by the acute pain when the 
pedicle of an ovarian tumour becomes twisted, by 
the pain attending the growth of a tumour or an 
abscess within bone, and its relief when the disease 
has extended through the bone, and by the pain 
in a thrombosed pile. The slow displacement of 
parts is as a rule painless, as evidenced in the case 
of large lipomata, cysts, and uterine fibroids, while 
the influence of an infiltrating growth destroying 
the nerve terminals is seen in the pain attending 
many cases of malignant disease. 

Museular spasm and paralysis.— Spasm from pressure 
upon a nerve is rarely if ever seen, but paralysis 
often results, and has especially serious effects in the 
case of the eye and the larynx. Facial palsy from a 
malignant growth in the parotid gland, and palsy of 
half the tongue from a carotid aneurysm, are other 
familiar examples. 

Absorption of tissues. —By the growth of various 
swellings, connective and other soft tissues are 
stretched, thinned, and absorbed, and even bone is 
expanded and absorbed by aggressive growths. The 
absorption of bone may cause great deformity, as 
when- the spinal column collapses, or spontaneous 
fracture of the shaft of the femur occurs, or the 
facial bones are expanded. 

The arterial pulse on the distal side of a tumour 
should always be noticed. In the case of an aneu¬ 
rysm the pulse in the vessel beyond is delayed and 
rendered smaller and of less tension than in the 
corresponding artery of the other side. These dif¬ 
ferences are usually quite perceptible to the finger. 
Sometimes, beyond an aneurysm, the usual arterial 
2 )ulse is entirely lost from embolism or thrombosis, 
or from the tumour compressing the artery. The 
complete subcutaneous rupture of a main artery is 
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always attended with the abolition of the arterial 
pulse below. 

The pressure of a tumour often diapl&cea an 
artery and occasionally compresses it, but is rarely 
sufficient to occlude its lumen. 

Venous engorgement, as indicated by the dilated veins 
coursing over the part, or by its general lividity, is 
an important indication of an intimate connexion 
of a swelling with the vascular system. It is well, 
however, to remember that the association may be 
entirely accidental, as in the case of a fatty tumour 
of the thigh associated with varicose veins of the leg; 
inquiry as to the time of appearance of the swelling 
and of the venous distension will generally be suffi¬ 
cient to eliminate this error. The direct connexion 
of venous distension and swellings is fourfold: 

1. Venous distension may be the cause of the entire 
swelling. In this case the swelling will have the out¬ 
line of dilated, convoluted, and sacculated tubes, and 
is entirely reducible unless the contained blood has 
coagulate. 

2. The venous distension and the swelling may he 
produced by one common cause^ e.g. obstructive or 
regurgitant heart disease. In this case the swelling 
is oedematous. 

3. The venous distension may be produced by the 
swelling obstructing the return of blood, either by com¬ 
pression or obliteration of a vein or veins by the 
growth, or by a communication between an artery 
and a vein, the flow of the arterial blood into the 
vein impeding the venous return: examples of the 
former are seen in popliteal and other aneurysms, 
and in mediastinal and other growths. In these 
cases the venous distension is on the distal side of 
the swelling, and may be accompanied by more or 
less cedema. 
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4. Ill other cases it is due to increased blood supply 
necessitating enlargement of the ^erent veins. This 
is observed in very vascular growths, where the 
original calibre of the veins is not su&cient to carry 
off the great amount of blood conveyed to the part. 
In such cases the venous distension is noticed over 
and on the cardiac side of the swelling. As these 
growths may also obstruct the deep veins, some 
pait of the venous engorgement may be explained 
by this fact. 

JLympti^itie ceiteuia.—^A word must be said 
about the oedema that is met with as the result of 
obliteration of Ijonphatics as well as of veins in cases 
of disease of the axilla and root of the neck or of the 
groin. There may be bttle or no lividity with 
it; the skin may be considerably thickened and 
irregular, or soft and thinned ; in some cases the 
oedema is very firm and pits with difficulty or not 
at aU. 

Pressure effects are of great value in diagnosis in in¬ 
dicating the position and relations of a swelling, and 
also in showing what may be called the aggressive 
character of a tumour. 

V. The Patient 

The age of the patient is of importance in the 
diagnosis of tumours. In infcvruyij we meet with con¬ 
genital tumours of all kinds, such as neevi, dermoid 
cysts, cystic hygroma, spina bifida, meningocele, and 
encephalocele; swellings resulting from congenital 
malformations, such as hernia and hydrocele; swell¬ 
ings due to inherited syphilis or to rickets; and 
occasionally with fatty tumours and sarcomata. In 
childhood and youth glandular enlargements, abscesses 
acute and chronic, and cartilaginous and bony 
tumours are most common. In early aduU life 
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venereal affections, traumatic and inflammatory 
swellings, together with fatty, mucous, and fibrous 
tumours, prevail. And in late adult life malignant 
tumours of all kinds, and other senile swellings, 
such as those of rheumatoid arthritis, of adenoma 
of the prostate, and hydrocele, become common. 
Age is of most direct value at the two extremes, 
in aiding the diagnosis of congenital tumours and 
of malignant tumours. 

Sex seems to have little or nothing to do directly 
with the etiology, and therefore the diagnosis, of 
tumours, apart from the affections of the organs 
peculiar to the two sexes. Aneurysms, with the 
exception of those of the carotid artery, and cancer 
of the lips and tongue, are much more frequent in 
men than in women, but this is not due primarily 
to sexual difference. 

The occupation of the patient has occasionally 
some bearing upon the diagnosis of a tumour or 
swelling ; those who handle hides are liable to malig¬ 
nant pustule; workers in stables are more prone than 
others to glanders and to actinomycosis; workers 
in tar, parafi&n, aniline, and X-rays are prone to 
develop cutaneous epithelioma. 

The previous tUstory of the patient may aid 
in the diagnosis of tumours. The history of tuber¬ 
culosis, of syphilis, of haemophilia, or of leukaemia 
may throw great light upon the nature of a solid 
tumour or an effusion of blood. In the malignant 
diseases, such as sarcoma and carcinoma, light may 
be thrown upon the nature of a secondary tumour 
arising after the removal of the primary focua of 
disease; thus, when a cancerous tongue has been 
excised, a progressively enlarging gland in the neck 
will not be mistaken for a tuberculous gland or some 
other simple tumour. In the diagnosis of pregnancy. 
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whether intra-uterine or extra-uterine^ the history 
may be important. 

Concomitant affections are frequently of 
special value in the diagnosis of tumours. This 
association may be twofold. Tumours may accom¬ 
pany other lesions produced by the same disease, 
both resulting from some common cause; the best 
examples of this are found in syphilis, where the 
existence of the characteristic ulcerations of the skin 
or mucous membranes, of nodes, of necrosis of the 
bones of the nose or of the skull-cap, etc., greatly 
simplihes the diagnosis of a gumma. The associa¬ 
tion of exophthalmos with goitre, and the coincident 
enlargement of many groups of glands, aid in the 
diagnosis of Graves’s disease or of lymphadenoma. 
The presence of tuberculous disease of the lungs 
may simplify the diagnosis of a tuberculous testicle. 

In other cases the tumours are secondary to 
the local affections. As examples of this may be 
mentioned glandular swellings, such as those in the 
groin from an abrasion on the foot, soft-sores, ureth¬ 
ritis, soot-wart or epithelioma of the penis, those 
in tlie axilla from inflammation or carcinoma of the 
mamma, those in the neck from pediculi capitis, 
otorrhoea, tonsillitis, facial chancre, epithelioma of 
lip, tongue, pharynx, or larynx. Other examples are 
fumkhed by the association of chronic epididymitis 
or of perineal abscess with stricture of the urethra, 
of albuminoid liver with old sinuses, or of cancer of 
the liver with cancer of the rectum ,* of swellings 
of bone with scirrhus of the breast, of a tumour of 
the skull with a goitre. 

Cachexia is rarely of importance in the diag¬ 
nosis of the nature of a swelling. It is known to 
be the result and not the cause of malignant dis- 
efuie, and usually develops at a time when the nature 
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of an external growth is quite evident from its local 
characters. There are, however, cases of internal 
cancer in which the cachectic condition of the patient 
may aid the diagnosis. 

VI. Exploration of a Tumour 

It is often necessary to explore a swelling before 
such an accurate diagnosis can be made as will 
form a basis for treatment. 

1. In its simplest form exploration consists in 
puncturing the swelling with a sterilized syringe 
armed with a suitable needle. By this means we 
can determine in doubtful cases whether the swell¬ 
ing is solid or fluid, and, if fluid, what proportion of 
the swelling is fluid; and any fluid obtained can be 
submitted to examination. Such exploration is of 
value, e.g. in diagnosing a small deep-seated cyst 
in the mamma from a solid tumour, or a very soft 
sarcoma from a fluid swelling; it enables us to 
recognize a hydrocele associated with a testicular 
tumour and to feel the enlarged testicle after the 
tunica vaginalis has been emptied. 

2. The second form of exploration is by an in¬ 
cision down to, and in some cases into, the swell¬ 
ing. When this is done a portion of the periphery 
of the swelling or a separate nodule can be removed 
for further examination. By this means we can 
learn the exact seat of the swelling, its relations, its 
mode of growth-^ncapsuled or infiltrating—^the pre¬ 
sence or absence and the extent of adhesions; and 
by subsequent examination of parts removed we can 
determine the actual structure of a growth, and in 
some cases the presence of specific micro-organisms. 
This method is employed chiefly in cases of abdominal 
swellings, but is sometimes necessary in tumours of 
the limbs, jaws, bladder, brain, and spinal cord. 
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Whenever it is desired to examine microscopically 
the structure of a solid growth ” a piece of its 
growing edge should be cut out; the examination 
of such a fragment as can be obtained by the use 
of the harpoon, or by scraping a surface, rarely 
affosds a satisfactory result; if a portion of appar¬ 
ently healthy tissue around the growth is removed 
with it, the pathological examination can be carried 
out with more success. It must be borne in mind 
that diagnosis by microscopical examination is not 
always easy, and may be quite impossible unless a 
sufficient and well-chosen portion of the tissue to 
be examined is removed. 

Examination of parts removed.— ^This may 
be chemical, microscopical, or bacteriological. By 
these means we are enabled to distinguish the con¬ 
tents of various fluid and cystic swellings—serum, 
mucus, urine, cerebro-spinal fluid, saliva, pancreatic 
fluid, hydatid, ovarian, sebaceous, dermoid fluid, pus, 
milk, blood, altered blood, tuberculous fluid, etc. 
The various forms of solid tumours—^inflammatory, 
sarcomatous, cancerous, and others—are to be identi¬ 
fied ; and the presence of pathogenic organisms— 
septic, tuberculous, mycotic, and the rest—can be 
recognized. By these examinations a precision of 
diagnosis can be obtained which is often impossible 
by other methods. For particulars of the con¬ 
duct of these examinations the student is referred 
to manuals of Bio-chemistry, Pathology, and 
Bacteriology, 



CHAPTER XV 

DIAGNOSIS OF GENERAL SWELLINGS 

In other chapters the diagnosis of fluctuating and 
of pulsating tumours, and of those met with in 
special regions, is discussed, and it falls ■ to us 
to speak here of those swellings which have not 
these special features and which occur more or less 
generaUy over the body. The method of examination 
described in the previous chapter should be followed : 
the surgeon should determine (1) what tissue (or 
tissues) the tumour is connected with, (2) its 
physical characters, and (3) its vital characteristics. 
These points have been considered in the previous 
chapter, and the reader is supposed, in what 
follows, to have studied that chapter. 

1. Tumours of the skin.—(1) If the tumour is 
an outgrowth from the skin, entirely raised above 
its surface, and therefore clearly marked of! at its 
attached base, firm, dry (unless in a situation where 
it is kept moist by secretion), granular or branched 
on the surface, it is a wart or papiUoma. These vary 
much in appearance, according to whether the 
branching processes of which they are composed 
are more, or less, blended together, and according 
to the density of their tissue. 

(2) If the tumour is multiple, sessile, with a moist, 
excoriated, or superficially ulcerated surface dis¬ 
charging an acrid watery secretion, it is a mueoui 
pateh or aondyloiiia. These are found at the comers 
of the mouth, around the anus and vulva, and on 
the penis and scrotum ; other evidences of secondary 
syphilis are always present. The diagnosis is made 
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certain by detecting the specific spirochsete in a drop 
of the fluid from the surface, avoiding antiseptics. 

(3) If the tumour is fixed to and infiltrates the 
skin, and spreads both laterally aiid deeply, is firm, 
ulcerated on the surface, the ulcer having thick 
everted edges, an irregular granular base, and a 
serous discharge, and if the lymphatic glands of the 
part are enlarged, hard, and progressively increasing 
in size, it is an epithelioma. It is in the early stage 
of an epithelioma, before ulceration or glandular en¬ 
largement has occurred, that diagnosis is both difficult 
and moat important. The significant features are 
the extension of the disease into the corium and 
its spread at the edge. If a portion of the edge of 
the nodule together with some of the healthy skin 
is cut out, and a section is examined with a micro¬ 
scope, the downgrowth of the epithelium into the 
corium and the presence of characteristic cell-nests 
will establish the diagnosis. 

(4) If the tumour, usually multiple, is a small 
nodule raised above the surface, globular or ovoid in 
shape, of a glistening white colour like white wax, 
umbilicated in the centre, firm and fixed in the skin, 
it is molluscum eontagiosum. The diagnosis can be e8ta.b- 
lished by microscopical examination of the contents. 

(5) If the tumour takes the form of a pedunculated 
pendulous outgrowth of the skin, soft, elastic, and 
smooth, it is called moUuseum flbrosum. When of 
large size, or exposed to friction, these growths may 
ulcerate on the surface. (See also p. 232.) 

(6) But when the swelling is in the form of pen¬ 
dulous folds of firm thickened skin and subcuta¬ 
neous tissue hanging from the scalp, buttocks, back, 
shoulders, and thighs, while sometimes called by 
the same name as tlie pedunculated variety de¬ 
scribed above, it is better known as diffuse fibroma. 
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Both forms are very chronic in their course, and do 
not recur after complete removal. 

(8) If the tumour is dark brown or black in colour, 
and is growing steadily, it is a melanoma. The 
disease often starts in a pigmented mole. Progres¬ 
sive enlargement and a tendency to ulceration are 
the signs of the malignant change. It may arise in 
apparently normal skin or mucous membrane, e.g. 
in the hand, foot, vulva, penis, scrotum, anus. Second¬ 
ary growths, also pigmented, in lymphatic glands 
and numerous metastatic growths in the skin, liver, 
and other viscera occur very early. Melanuria may 
be present. Urine onlv turns black on oxidation. 

Certain tumours of the skin, such as sebaceous 
cysts and rodent ulcer, which are met with only in 
certain regions, are dealt with in the chapters devoted 
to the affections of these parts. (Refer to Index.) 

2. Tumours of cellular tissue.—(1) If the 
tumour is ovoid or rounded in shape, lobulated on 
the surface, with a shallow, rounded but definite edge, 
and is freely movable in the subcutaneous tissue, it is 
a lipoma. When such a tumour is gently compressed 
its lobules may show through the skin and cause an 
appearance of dimpling, which must be distinguished 
from the dimpling due to actual adhesion to the skin. 
The depth at which lipomata occur affects their 
appearance: the most superficial tend to become 
polypoid, the deepest have their lobules concealed by 
the overlying fat. These growths are most common 
on the posterior part of the body, and about the 
shoulders and waist. They are not infrequently 
multiple, and may be very numerous ; they vary in 
size within wide limits, are usually painless, and often 
remain stationary for years. They have been known 
to change their position, moving downwards. 

The name of Dercum*s disease is given to the 
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condition where several lipomata are present, all 
of which are painful and perhaps tender. 

(2) If the swelling is soft, granular, or lobulated, 
adherent to the skin but without a distinct edge, 
movable over the deeper parts, but not movable in 
the subcutaneous fascia, it is a diffuse lipoma; this is 
most common as “ double-chin,’* or at the back of the 
neck, or over the mastoid process, or in the belly wall. 

(3) A similar tumour, soft, lobulated, incompres¬ 
sible, but placed beneath the deep fascia and con¬ 
nected perhaps with a muscle, or bone, or nerve, is 
a congenital lipoma. 

The feature by which fatty tumours are to be 
recognized with most confidence is the soft lobulation 
of their surface. 

(4) If the tumour is congenital in origin, irregular 
in outline, soft and loose, but inconipressible, with 
paHs that fluctuate and others that are solid, it is 
a cystic hygroma. These tumours are most common 
in the neck, axilla, and groin, close to the deep 
vessels; they are often multiple and may attain a 
large size; they are liable to repeated attacks of 
acute inflammation. In some cases this tumour 
occurs in the form of a single lax serous cyst. 

(5) If the tumour yields gradually (not suddenly) 
under compression, without any gurgle or slip, such 
as is common in hernia, and then at once fills out 
again when the pressure is removed, and becomes 
tenser and fuller when the patient cries, strains, 
or makes any expiratory effort, it is a navus. 

The diagnosis may be rendered very easy by the 
navoid condition of the skin over the tumour, or 
by its blue colour showing through the thin skin. 
Navus is a congenital formation, or appears soon 
after birth; it may be stationary, or grow with 
various degrees of rapidity, or undergo spontaneous 
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recession and cure. Although those swellings are 
largely fluid they do not fluctuate, and as they are 
connected with veins they do not pulsate. They 
may be met witii in any region. 

(6) If a tumour with the characters of a lipoma 
is found to 3 rield slightly to pressure and at once to 
fill out again when the pressure is removed, it is a 
nsvo-lipoma. A congenital origin, and a nsevoid con¬ 
dition of the covering skin, aid in the diagnosis of 
this condition. 

(7) If the tumour is soft, less well-defined and 
not so distinctly lobulated as a lipoma, and is growing 
steadily, it is most probably a myxoma. This 
tumour is rare. 

(8) If the tumour is firmer, grows rapidly, and 
shows by its fixity a tendency to infiltrate not only 
the fascia in which it grows, but neighbouring parts, 

it is a sarcoma. 

(9) A small round or ovoid tumour in the course 
of a peripheral nerve, moving freely transversely 
to the direction of the nerve, pressure upon which 
causes pain or a sense of pins and needles in the 
peripheral distribution of the nerve, is a neuroma- 
flbroma. A similar tumour may be found on the 
proximal end of a nerve in an amputation stump, or in 
any case where a divided nerve has failed to unite. 
When multiple neuromata occur on the cords of a 
plexus or on the branches of a nerve the condition is 
known as plexiform neuroma. A neuroma may also 
occur as a small nodule in the subcutaneous tissue, 
which is exquisitely sensitive, the least compression 
causing acute pain; it is than called a painful 
subeutoneous nodule. 

(10) Multiple small neuro-fibromata scattered over 
many nerves and associated with either molluscum 
fibroBum or pigmentation of the skin, or both, con- 
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Btitute von Recklinghausen's disease. This disease often 
occurs in more than one member of a family, and 
may be accompanied by mental deficiency and 
softening of the skeleton. The tumours first appear 
in childhood, but others arise from time to time 
throughout life. If one or more attain a large size 
or grow rapidly, they have become sarcomatous. 

(11) If the tumour is infiltrating, subacute in 
course, with slight redness of the skin over it, firm 
at first and then softening either wholly or in one 
or more separate points, it may be actinomycosis. The 
probability is increased if the swelling is about the 
jaws, face, neck, or abdomen. To establish the diag¬ 
nosis, the discharge from a sinus or a softened spot 
should be examined microscopically, and if the club- 
shaped fungus or a mycelium is found, the diagnosis 
is established. Many cases of actinomycosis have 
been regarded in the past as tuberculous or syphilitic, 
or even malignant in nature, and the existence of 
this disease must be ever present to the mind of the 
surgeon if he is not to overlook it. In its mode of 
onset, its tendency to soften down into abscesses 
which leave chronic discharging sinuses, it resembles 
tuberculous disease; in the amount of firm infil¬ 
trating growth around the sinuses, its resistance to 
treatment, the great deterioration of health it in¬ 
duces, its favourite seats, and its frequently fatal 
termination, it resembles malignant disease. 

(12) If the swelling is elongated, cylindrical in 
shape, and in the course and position of a vein, it 
is a thrombus. If the swelling has recently appeared, 
and is painful and tender, it is a recevA thrombus. 
While if to these signs there are added an ill-defined 
outline of the swelling, obscuring its original form, 
and pyrexia, there is also phlebitis and periphlebitis 
which may run on to suppuration. In the acute con- 
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dition there may be more or less cedema of the parts 
returning their blood through the occluded vein, but 
this largely depends upon the site of the obstruction. 
In the case of superficial veins the diagnosis will 
rest upon the character of the swelling; in throm¬ 
bosis of deep veins it rests rather upon the occurrence 
of local oedema, with pain and tenderness along a 
vein, for the actual swelling of the vessel and its 
outline cannot be made out, and, owing to the 
danger of detaching a portion of the clot, only the 
gentlest manipulation is warranted. 

A recent thrombus may be acutely tender, or 
accompanied by very severe ** cramp in the muscles 
of the limb and by fever; in other cases there is 
very little pain or tenderness. 

(13) Small circumscribed swellings in the sub¬ 
cutaneous tissue, at first firm, but quickly softening 
into fluctuating collections of thin pus, are tuberculous 
deposits. They are usually but not always multiple, 
and the various swellings may show the different 
stages of the disease. The patient, generally a child 
or an adolescent, often shows other evidences of 
tuberculous infection. The presence of tubercle 
bacilli should be sought for bacteriologically. 

(14) Little tender nodules in the neighbourhood 
of a joint or over a subcutaneous bone, in the sub¬ 
jects of acute rheumatism—especially young people 
—^are the so-called rheumatic nodules. Their disap¬ 
pearance under treatment and the accompanying 
rheumatic phenomena are distinguishing features. 

(15) Firm nodules in the subcutaneous tissue 
which steadily enlarge and become adherent to the 
skin may be secondary cancerous growths. When they 
occur around, or after the removal of, an obvious 
primary cancer the diagnosis is very easily made. 
They may, however, be the first observed sign of 
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disease; especially is this the case in columnar car¬ 
cinoma of the intestine, which may be overlooked 
until a nodule appears at the umbilicus or some 
other part of the abdominal wall. Similar secondary 
sareomatous nodules may be met with, and in melan¬ 
oma they are sometimes very numerous. 

(16) Other tumours met with in cellular tissues 
are gumma, hydatid, and, very rarely, that due to 
Oysticercus celluloses. 

3. Tumours of lymphatic glands.—If a 

swelling occurs at the site of lymphatic glands, and 
has the ovoid or globular outline of these bodies, 
and especially if it is multiple, and movable under 
the skin and over the neighbouring deeper parts, 
and there is some obvious exciting cause, it may 
be diagnosed as an enlarged lymphatic gland. It is 
only in quite a few regions that any difficulty is 
experienced in arriving at a correct diagnosis that 
a swelling is glandular, and these cases are discussed 
in other chapters. 

Having concluded that the swelling is glandular, 
the surgeon must next proceed to determine its 
nature. To ascertain this he must notice the special 
features of the glandular swelling, examine for pos¬ 
sible sources of infection of the gland, and study the 
cytology of the blood. 

Note the local features of the enlarged gland, particularly 
its mobility or fixity, the definition of its outline, its 
consistence, and the state of the sldn over it. In¬ 
fection with staphylococci and streptococci causes an 
acute swelling of a gland with inflammatory oedema 
obscuring its outline and fixing it in its fascial bed; 
staphylococci often cause suppuration with accom¬ 
panying softening and fluctuation. Syphilitic glands 
are firm with clearly defined outline, and they are 
movable in their fascial bed. Tuberculous infection 
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causes a chronic enlargement with periadenitis fixing 
the gland; there is a tendency to progressive infec¬ 
tion of many glands and to softening of those first 
involved. They may persist as firm or even hard 
nodes. Malignant disease in glands is character¬ 
ized by persistent growth, by a marked tendency 
to infiltrate and to become fixed to neighbouring 
parts; epitheliomatous glands frequently soften and 
form large fluctuating swellings. 

Examine for a source of infection.—As lymph-glands 
are parts of a great absorbent system, the area of 
tissue draining into the gland in question should be 
first examined to discover any possible source of 
infection or poisoning, and the nature of a lesion 
there will probably at once reveal that of the enlarged 
gland, e.g. an infected wound, erysipelas, syphilitic 
chancre, follicular tonsillitis, carcinoma, melanoma. 
As lymph-glands are often enlarged as the result of 
a general infection, the examination must also extend 
over the body generally, to discover such possible 
causes as syphilis, tuberculosis, and cancer. 

A differential count of the blood-cells often throws 
great light upon the nature of an enlarged gland. 
Excess of polymorphonuclear cells points to staphylo¬ 
coccal or streptococcal infection. Slight lymphocy¬ 
tosis points to tuberculosis. Great excess of lymjiho- 
cytes combined with diminution of red cells and 
of haemoglobin occurs in glandular fever (infective 
mononucleosis) and in lymphatic leukaemia; while 
slight secondary anaemia, shown by diminution of 
red cells and of haemoglobin without marked altera¬ 
tion in the white cells, accompanies well-established 
Hodgkin’s disease. 

(1) If the swelling is acute, following an injury or an 
inflammation of some part pouring its lymph into the 
affected gland, and the gland is painful, tender, more 
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or less fixed in the surrounding tissue, and especially 
if the skin over it is red and oedematous, the disease 
is Inflammatory, and is due to pyogenic infection. 

(2) Not infrequently the course run by glands 
secondarily infected by pyogenic organisms is sub¬ 
acute. In these cases there is less local pain and the 
redness and oedema are less pronounced. 

(3) A sub-acute enlargement of glands also occurs 
in the juvenile type of glandular fever. After two 
days of raised temperature large masses of discrete 
glands appear in the neck of the child and disappear 
a week later. Simultaneous enlargement of the 
spleen, a high degree of lymphocytosis and the 
epidemic occurrence of similar cases establish the 
diagnosis. 

(4) If the enlargement is chronic, slowly progress* 
ing from gland to gland, forming firm, painless, 
rounded swellings, which exhibit a tendency to slow 
disintegration, and especially if • it occurs in the 
neck, the condition is to be regarded as tuberculous. 
The great features of tuberculous glands are their 
chronicity, the periadenitis fixing the glands more 
or less to the surrounding tissues, the infection of 
many glands, and the tendency to soften. Varia¬ 
tions are met with in all of these features. The 
disease may be so rapid as to be almost if not quite 
acute; there may be no obvious periadenitis; the 
disease may be limited to a single gland; softening 
may not occur—indeed, the glands may become 
harder from calcification. The blood-count is normal 
or shows moderate lymphocytosis. 

(5) If the affected glands are multiple, firm, freely 
movable in the connective tissues around, not pain¬ 
ful or tender, and if the glandular swelling is accom¬ 
panied by other signs of constitutional syphilis, they 
arc to be regarded as syphilitic. In the groin, where 
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they are associated with a sore which may be a hard 
chancre, the diagnosis rests upon the facts that there 
are many glands enlarged (in both groins), that they 
are hard and shotty, not blended together into one 
ill-defined mass, that they do not ezlubit a tendency 
to suppurate, that they are either accompanied or 
followed by the usual manifestations of secondary 
syphilis, that the blood gives a positive Wassermann 
reaction, and that they yield to antisyphilitic treat¬ 
ment. But when the sore is on the lip or within the 
mouth, the associated glandular enlargement in the 
neck or submaxillary region takes the form of con¬ 
spicuous, painless masses, the individual glands being 
matted together. Enlarged glands, resembling those 
described above in the groin, are met with during the 
early secondary stage of syphilis at a distance from 
the primary sore, symmetrically disposed in many 
regions, such as the posterior triangle of the neck, 
the axilla, groin, and above the internal condyle of 
the humerus. 

(6) If a chronic glandular swelling progressively 
increases, infiltrates, and becomes fixed to the neigh¬ 
bouring tissues, involving the skin, muscle, bone, 
etc., it is malignant in its nature. Malignant disease 
of glands is usually painful; the tumour may attain 
a great size; in some cases it softens, bursts, and 
discharges a pultaceous or watery detritus, and forms 
a deep ulcer with a tendency to bleed ; when softening 
occurs the skin over the gland becomes red, and the 
condition may be mistaken for suppuration; apart 
from softening, too, the skin may be reddened. When 
the primary disease is inaccessible to examination, 
or small and symptomless, the enlarged gland may 
be the first morbid change to be noticed. 

(7) A chronic moderate enlargement of glands, 
chiefly in the neck, preceded by three weeks of fever 
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and a rash and accompanied by an increase in white 
cells in the blood to 20,000 or more, of which 70 per 
cent, are lymphocytes, is due to the chronic form of 
glandular fever. The glands subside as the disease 
runs its course a few weeks later. 

(8) If the glandular swelling is a primary and 
chronic growth, affecting many glands and many 
groups of glands, forming large, rounded, lobulated 
masses, inconvenient only by their size, steadily and 
persistently growing, but not showing any tendency 
to infiltrate surrounding parts, or to soften or sup¬ 
purate, the disease may be lymphadenoma (Hodgkin's 
disease), lymphatic leuksemia, or lympho-sarcoma. 

In lymphadenoma the enlargement of one group 
of glands, usually in the neck of a young or middle- 
aged person, precedes by a considerable interval that 
of succeeding groups, and until late in the disease 
the blood picture is unaffected, and then shows some 
secondary anaemia only. Periodic moderate fever 
lasting a few days at a time is a valuable diagnostic 
feature of many cases of this disease. 

Lymphatic leukcBmia is characterized by the 
simultaneous appearance of enlarged glands in many 
parts, and from an early stage by a marked increase 
in the number of lymphocytes in the blood. 

In lympho-sarcoma there is early enlargement of 
other glands in the neighbourhood of those first 
affected, with steady increase in size, and, as the 
disease advances, evidences of enlargement of the 
liver and spleen. Lympho-sarcoma is believed to be 
a frequent terminal change in chronic cases of 
Hodglan’s disease. 

4. Tumours of muscle. — The common 
tumours oi muscle are sarcoma, gumma, and tuber¬ 
culous abscess; secondary carcinomatous nodulei 
are not infrequent, and, as rarer swellings, we 
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may meet with actinomycosis, hydatid disease, and 
myositis ossificans. 

(1) If the swelling is steadily or rapidly enlarging, 
and tends to assume a globular or bossy outline, 
is firm and uniform in consistence, and has a fairly 
well-defined margin, it is a sarcoma. As a rule there 
is constant pain and considerable interference with 
the function of the part. The tumour may attain a 
great size; the skin over it may become stretched, 
and enlarged blue veins may show through it, but it 
does not ulcerate until a late period of the disease. 

(2) If the swelling is firm, ill defined, and shows 
a tendency to infiltrate surrounding structures such 
as periosteum, fasciae, and even skin, and to soften 
in the centre, it is a gumma. This diagnosis will be 
confirmed by the history or signs of constitutional 
syphilis, by the Wassermann reaction of the blood, 
and also by the efiects of treatment. The infiltrat¬ 
ing character of a gumma is one of its most marked 
features; it has no tendency to observe anatomical 
limits; it never reaches the great size of many 
sarcomata, and after a time it ceases to enlarge, and 
degenerative changes—ulceration and sloughing— 
set in, shown by more or less softening of the lump, 
blueness of the covering skin, or the formation of 
characteristic ulcers. 

(3) Secondary carcinomatous nodules are recognized 
by their steady growth, their firmness, their tendency 
to infiltrate and become adherent to adjacent struc¬ 
tures, and by the evidence of the primary disease. 

(4) If the swelling is chronic, painless, smooth, 
not very tense, fluctuating, and involving all or nearly 
the whole of the muscle, it is a tuberculous abscess. A 
tuberculous collection in a muscle is usually secondary 
to bone disease, and psoas abscess is the most common 
example. 
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(5) If the swelling is chronic, of some size, but 
limited in extent to a part of the muscle, tense, fluctu¬ 
ating, stationary, or only very slowly enlarging, and 
there is an increase in the eosinophile blood-cells, it 
is a hydatid cyst. If the patient is a resident in a 
country such as Australia, where hydatid disease is 
common, this diagnosis is made with confidence. 
Casoni’s intracutaneous test is positive in practically 
every case. 

(6) For the diagnostic features of actinomycosis 
see p. 233. 

(7) If the swelling in a muscle or tendon is hard 
and unyielding, and opaque to X-rays, it is due to 
myositis ossificans. This may be the result of an 
injury, particularly the laceration of a muscle where 
attached to bone, and the opaque bone may be seen 
either in a tendon or spreading into the muscular 
tissue from the underlying bone, (^ee also p. 298.) 
When idiopathic it is met with first in the scapular 
muscles, but may extend widely and cause serious 
loss of movement, and, if the respiratory muscles 
are affected, death from broncho-pneumonia. 
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DIAGNOSIS OF FLUCTUATING 
SWELLINGS 

The detection of fluctuation in a swelling indicates 
its fluid nature, but tells us nothing with regard to 
the character of the fluid contents. In this chapter 
W 0 propose to study how the nature of a fluid 
swelhng may be determined. 

The fluids that may be met with in swellings are 
blood; inflammatory exudations—serous, synovial, 
purulent; cystic fluids of various kinds; retained 
secretions—urine, bile, mucus; and softened tubercu¬ 
lous, mycotic, carcinomatous, and sarcomatous tissue. 

To distinguish* between these various fluids the 
following points must be borne in mind: 

1. The exact seat of the swelling.—^i. If this 
corresponds to a serous or synovial cavity, the fluid 
is either blood or some form of inflammatory effu¬ 
sion, e.g. hydrocele, haematocele, synovitis, bursitis, 
hydrocele of a hernial sac. 

ii. If it corresponds to a fluid-containing hollow 
viscus, such as the urinary bladder or the gall¬ 
bladder, the fluid is almost certainly the natural 
secretion found there, such as urine, bile, or mucus. 
In the urinary bladder blood may be mixed with 
the urine, in the gall-bladder pus may be formed. 

iii. If the swelling corresponds in position with a 
secreting gland, it is caused by the retention of the 
more or less normal secretion of the gland; as ex¬ 
amples of this condition may be cited hydronephrosis, 
ranula, sebaceous cyst, cystic goitre and galactooele. 

242 
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iv. If the swelling corresponds in position to a 
foetal tubular structure or to the line of union of 
foetal folds, it is very often due to secretion into 
such a tube, or into a cavity left by the partial 
obliteration of a tube, or by the imperfect blending 
of the folds, e.g. thyro-glossal cysts, branchial cysts, 
dermoid cysts, encysted hydrocele of the epididymis 
or spermatic cord, parovarian cysts, spina bifida. 

V. If the swelling corresponds to a lymphatic 
gland and is acute, it is pus; if chronic, it is soft¬ 
ened tuberculous or cancerous debris. 

vi. If it occupies the sheath of a muscle, it is 
generally tuberculous, occasionally hydatid fluid. 

vii. If the swelling is near a joint, it is most 
probably either a synovial cyst or a tuberculous 
abscess. 

2. The history of the swelling. —i. If noticed 
at birth, or quite soon after, the swelling is very 
probably the result of congenital malformaiion, such 
as spina bifida or cystic hygroma. Many cysts re¬ 
sulting from congenital malformation may not mani¬ 
fest themselves until some years after birth, e.g. 
dermoids, but the earlier in life any cyst appears 
the more probable is its congenital origin. 

ii. If the swelling has followed immediately upon 
an injury it is due to the escape of blood—hsema- 
toma; signs of bruising would confirm this diag¬ 
nosis. In the case of sjniovial membranes it must 
be remembered that inflammatory effusion—syno¬ 
vitis—may ensue very rapidly after an injury: 
thus a joint cavity may be found tensely filled with 
fluid a few hours after a sprain. Where a blood 
effusion follows rapidly after a slight injury it is 
probably due to haemophilia, and careful inquiry 
into the history of the patient and the male members 
of his family should be made. 
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iii. When the swelling has formed rapidly and 
has steadily increased, and has been attended with 
the signs of inflammation—redness, local heat, pain, 
tenderness, pyrexia, and polymorphonuclear leucooy- 
tosis—it is an acute abscess, 

iv. When the swelling has slowly formed and 
enlarged, it results from the slow accumulation of 
the fluid secretion from a cyst wall, or from a very 
low grade of inflammation of a serous or synovial 
membrane, or from the slow disintegration and 
liquefaction of a tuberculous, mycotic, or malignant 
growth, e.g. cysts, chronic hydrocele, psoas abscess, 
a cancerous gland. 

V. In some cases there is a history of a long¬ 
standing swelling suddenly or rapidly becoming larger 
and tenser; this may be due to a sudden exudation 
into it, or to a sudden obstruction to outflow from 
it, e.g. a strangulated ovarian cyst, hydrocele into a 
hernial sac, retention of urine in bladder or kidney, 
distension of gall-bladder. 

vi. In some cases there is a history of an inter¬ 
mittent swelling—appearance and disappearance— 
indicating the recurrence of a temporary cause, 
which is almost always obstruction to the outflow 
of secretion, e.g. intermittent hydronephrosis, or a 
periodic increased secretion behind an incomplete 
obstruction, e.g. distension of a salivary gland behind 
a calculus during eating. 

3. The accompanying morbid phenomena. 
—These, of course, vary a good deal. i. In the 
case of joints, grating on movement and lipping of 
articular surfaces pointing to osteo-arthritis would 
indicate that an adjacent fluid swelling was a 
synovial oyst; stifluess of the joint, pulpy swelling of 
the synovial membrane, apparent enlargement of the 
bones, and great muscular wasting would point to the 
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tuberculous nature of a fluid swelling of the part; 
the presence of gonorrhoea would suggest the gonor¬ 
rhoeal nature of a synovial effusion; whilst the recent 
history of an acute osteomyelitis, carbuncle, or other 
local staphylococcal lesion would suggest a pya)mic 
joint. 

ii. In the case of lymphatic glands there may be 
some obvious primary affection which will throw 
light upon the nature of the secondary glandular 
disease, e.g. gonorrhoea, chancre, erysipelas, pedicu¬ 
losis, carcinoma. In other cases, while some glands 
form fluctuating swellings, others show an earlier 
stage of the disease—firm, more or less fixed glands 
—from which the tuberculous nature of the disease 
can be recognized. 

iii. Other examples of the value of concomitant 
affections in diagnosis are—spinal caries and second¬ 
ary abscess, signs of pleural effusion combined with 
a fluctuating swelling in the chest wall, and the 
presence of gonorrhoea with an acute distension of 
tendon-sheaths. 

Very soil malignant growths may give a 
sense of fluctuation indistinguishable from that given 
by fluid swellings. In other cases malignant growths 
soften down into spurious cysts, or are associated 
with the development of cysts. In all these cases 
it is very important to recognize the essential char¬ 
acter of the tumour, and not mistake it for an abscess 
or a simple cyst. The chief point to attend to is 
the want of uniformity about the swelling. Fluctua¬ 
tion is only noticed at one part, or is more distinct 
at one part than another, showing that the swelling 
is not wholly fluid. Again, a firm edge or a more 
or less marked nodulation of the growth can some¬ 
times be felt, which is inconsistent with a cyst. 
The fixity of the tumour may be greater than is usual 
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in cysts. Special changes, such as expansion of 
bone, egg-shell crackling, spontaneous fracture, and 
the Like, may aid in the diagnosis. 

Cysts and chronic abscesses are often diffi¬ 
cult to diagnose from each other. They are apt to 
occur in the same situations, as, for example, in 
glands and near joints, and in chronic abscess there 
is often an absence of all inflammatory phenomena. 
As a rule cysts are more tense than chronic abscesses, 
and, as a consequence, they are moite globular in 
outline. They have also a more clearly defined 
limiting wall or sac, over which the surrounding 
tissues can be moved; and their history is often 
of longer duration than that of an abscess, and 
marked by a period in which there has been no 
increase in size. Chronic abscesses, on the other 
hand, are almost invariably tuberculous in nature, 
and other evidences of tuberculosis may be present. 
They are not separable from the adjacent tissues, 
and this fixity of an abscess, which is an invariable 
phenomenon, is of great assistance in diagnosis; 
for, while some cysts form in fixed structures, the 
great majority of them are more or less movable. 

The influence of the infiltrating character of the 
wall of an abscess, as distinguished from the non-in¬ 
filtrating cyst wall, is seen in the much greater power 
of dieplacement of organs and tissues possessed by 
cysts. In the abdomen cysts of large size displace 
neighbouring parts enormously, but abscesses, by 
causing matting together of the parts around them, 
displace organs to a much lesser extent. 
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DIAGNOSIS OF PULSATING SWELLINGS 

The most important point in the diagnosis of a 
pulsating tumour is to determine whether the 
tumour is an aneurysm or not; and secondly, if 
an aneurysm, whether the whole tumour is aneu¬ 
rysmal. As a rule the diagnosis is easy, provided 
care is taken and reliance is not placed upon any 
single sign, but upon a due weighing of all the 
signs. 

The tumours which pulsate may be thus enumer¬ 
ated : • 

Aneurysm—fusiform, sacculated, cirsoid, false, 
arterio-venous. 

Pulsating tumour. 

Tumour or abscess situated over an aneurysm. 

Tumour or abscess situated over an artery or 
over the heart. 

Empyema. 

Encephalocele. 

Traumatic cephalhydrocele. 

We shall first detail the examination that should 
be made, and then, putting together the facts thus 
obtained, mention the distinguishing features of each 
of these tumours. 

1. Notice the position of the swelling in rela¬ 
tion to the arteries of the part. 

Aneurysms are only met with in or near the 
course of main arteries, tumours with communicated 
pulsation are only found over large arteries. Other 

347 
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pulsating tumours may occur in the course of, or 
quite away from, large arteries. 

2. Examine the pulsation and determine the 
following points : i. Is the pulsation expansile, i.e. is 
the tumour enlarged in all directions by each beat 
of the heart, or is the impulse heaving —a mere lifting 
or displacement of the tumour ? This is best de¬ 
termined by observing whether two fingers placed on 
opposite aides of the tumour are separated by each 
beat or are merely raised. An expansile pulsation 
is caused by blood being forced into the tumour, 
and shows that it is either an aneurysm or a very 
vascular tumour. A heaving pulsation indicates that 
the tumour is so clo.^e to an adjacent artery or the 
heart that it is lifted by it. Should an aneurysm 
become solidified without obliteration of the artery, 
the impulse will be heaving and not expansile. 

ii. Is the pulsation Uniform throughout the swell¬ 
ing ? This is usually the case in aneurysm. If the 
pulsation is felt only along the course of the artery, 
it is communicated. If parts only of the tumour 
pulsate, it is probably a pulsating malignant growth. 

iii. Can the pulsation be abolished by changes in 
the position of the tumour which do not affect the 
circulation through the part ? If so, the pulsation 
is a communicated one. 

3. Compress the main artery of the part 
above the swelling, and notice the effect upon 
the swelling of thus arresting the fiow through the 
artery of the part. It will stop the pulsation, except 
in some cases of cirsoid aneurysm. If the swelling 
spontaneously shrinks, it is an aneurysm with free 
communication with the artery. While the main 
artery is still compressed, apply a gentle 
pressure to the tumour and notice its effect. 
If gentle pressure on the swelling does not cause it to 
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diminish in size, it indicates a pulsating growth, or 
a swelling with communicated pulsation not open¬ 
ing into a cavity, or an aneurysm nearly or wholly 
solidified. If the swelling yields to gentle pressure, it 
shows that it is partly fluid, and that the fluid can 
be pressed into an artery or into some cavity, such 
as a vein, a joint, or a serous cavity, or a deep 
pouch of an abscess. Such a tumour may be an 
aneurysm, an arterio-venous aneurysm, an abscess 
or cyst, or an encephalocele. The amount of re- 
ducibility indicates the amount of fluid contents. 

If when the compression of the artery is removed 
the tumour is filled out again by two or three heart¬ 
beats, it shows that arterial blood is distending a 
sac, and that the tumour is an aneurysm. If the 
pulsation at once returns uniformly over the whole 
swelling and without enlarging the tumour, it indi¬ 
cates either that the pulsation is communicated or 
that the swelling is a pulsating growth. 

4. Examine carefully to determine whether 
there is any mobility of the swelling apart 
from the neighbouring artery. Arteries admit 
of a limited amount of lateral movement but of 
none in their length, and therefore, having relaxed 
as far as possible all the fasciae and muscles of the 
region, the surgeon should try whether the swelling 
under consideration is movable in the line of the 
artery. When this mobility is present it.is very 
strong evidence of the pulsation being communi¬ 
cated. As an example of the great diagnostic value 
of this sign may be mentioned the rise and fall of a 
thyroid swelling during deglutition, which absolutely 
distinguishes it from a carotid aneurysm. Some 
swellings with communicated impulse are quite im¬ 
movable, e.g. abscesses over arteries ; “ pulsating 
tumours ” are very often immovable because of their 
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growth from bone. Some abdominal tumours may 
be moved from over an artery, and so lose their 
pulsation. 

5. Attempt to reduce the swelling without 
compression of the main artery above. This mani¬ 
pulation, like all the others, must be carried out 
with great gentleness and care. If successful it 
shows that the reduced part of the swelling is fluid 
and that it is not an aneurysm, and further that it 
communicates with a cavity such as the cranium or a 
joint. By this sign, then, we can diagnose a synovial 
cyst communicating with the knee-joint and having 
communicated pulsation from a popliteal aneurysm, 
or an encephalocele from a “ pulsating tumour ” of 
the cranium. Part of a pulsating swelling may be 
thus reducible in the case of two tumours of different 
nature blended into one swelling. 

6. Examine for bruit and for thrill. If a bruit 
is heard over the swelling, determine—(o) Its time ; 
if systolic, the swelling may be an aneurysm, or 
a growth compressing an artery, or a very vascular 
tumour; if both diastolic and systolic, it is an 
aneurysm. (6) Whether it is intensified by pres¬ 
sure ; if it is, it is due to partial compression of 
an artery, (c) AVhether it is heard over the whole 
tumour, or only along the course of the artery; the 
latter condition indicates communicated pulsation. 
(d) Whether it can be heard beyond the area of 
the swelling; if so, it follows that the tumour is 
an aneurysm. 

A thrill is felt in some cases of aneurysm, but 
particularly in cases of direct communication be¬ 
tween an artery and a vein. In aneurysm it is 
limited to the tumour, and its presence depends 
upon the relative size and conformation of the 
mouth of the sac, and possibly, too, upon the con- 
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dition of the interior of the sac. In aneurysmal 
variz the thrill is often very intense, and is also 
characterized by its wide extent, being felt in some 
cases along the veins of a whole extremity. In 
certain conditions of the arterial wall, and possibly 
also of the circulating blood, a thrill can be pro¬ 
duced by compression of an artery against a firm 
tumour or a bone; the thrill is then increased bj 
gentle pressure. 

7. Examine the pulse in the arteries beyond the 
swelling. If the pulse wave is delayed, and smaller 
in size, these signs would be strong evidence of an 
aneurysm. If the pulse is unaltered in any way, it 
shows either that the tumour is a very vascular 
pulsating growth, or that its pulsation is com¬ 
municated only. Loss of pulse below a tumour 
may be caused by an aneurysm, by a ruptured 
aneurysm, by a ruptured artery, or by embolism; 
it cannot be due to compression of the main 
artery by the tumour, so long as that tumour itself 
pulsates. 

8. Examine the condition of the heart and 
arteries generally. Aneurysm is in many cases 
associated with arterio-sclerosis and hypertrophy of 
the heart. 

9. Notice the outline of the tumour, whether 
well or ill defined; also its shape and tension, and 
the state of the tissues over it, and of the parts 
distal to it. Tumours and aneurysms are well 
defined and, as a rule, tense ; inflammatory swellings 
and leaking or ruptured arteries and aneurysms are 
always ill defined. Extravasated blood may reach 
and stain the skin; superficial hypersemia and 
cedema are common over inflamed tissues; cold¬ 
ness and wasting of a limb, even paralysis, may 
be found be 3 rond an aneurysm, and o^ema, lividity, 
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and threatened or actual gangrene may supervene 
upon rupture of an artery or of an aneurysm. 

It is necessary to insist that all manipulations 
of a pulsating tumour should be conducted with 
the utmost gentleness and care, and that when 
once the diagnosis of an aneurysm has been made 
no further manipulations of the part are justifiable; 
it is not intended, therefore, that all the above pro¬ 
cedures are to be gone through in every case of 
pulsating swelling. The surgeon has to answer the 
question, Is the swelling an aneurysm ? and it is 
only when that question cannot be answered in the 
affirmative that such varied and prolonged manipu¬ 
lations are justifiable to clear up the diagnosis. 

10. Pressure effects.—^Examine the parts dis¬ 
tal to the tumour for signs of oedema and dilated 
veins, of paralysis of sensory or motor nerves. 
These signs are particularly associated with aneu¬ 
rysms because of the close proximity of veins and 
nerves to the arteries from which aneurysms spring, 
and also because the pressure exerted by an aneu¬ 
rysm is so very great. Another striking pressure 
effect of aneurysm is rapid absorption of bone, 
most commonly seen in the spine, sternum, or femur. 
The wasting of muscle in a limb beyond an aneurysm, 
apart from paralysis of motor nerves, is due to 
lessened blood supply. 

It may be well to state here that an aneurysm 
may lose its 'pulsation — (a) from solidification of its 
contents, (6) from occlusion of the mouth of the sac 
by coaguliim, (c) by compression of the artery above 
by the sac, or (d) by its rupture. The rupture of 
an aneurysm may take place slowly, the blood 
clotting in the tissues; or rapidly and even suddenly, 
the blood infiltrating the tissues far and wide, or 
escaping into a cavity. 
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We will now briefly describe the diagnostic 
signs ol individual pulsating swellings. 

1. If, in a person with signs of general arterial de¬ 
generation, an elongated pulsating swelling is found 
in the position of one of the large arteries, which 
tapers at each end into the artery, it is a fusiform 
aneurysm. Slow growth of the swelling and absence 
of pressure symptoms are more frequently met with 
in fusiform than in sacculated aneurysm. 

2. A circumscribed globular or ovoid tumour over 
a large or medium-sized artery, immovable apart 
from this vessel, with expansile pulsation in every 
part, collapsing to some extent when the artery 
above is compressed, and then yielding to pressure, 
filling out again, when the compression is removed, 
with two or three strong bounding pulsations, with 
a well-marked bruit conducted along the artery, 
the pulse in the artery beyond the swelling being 
retarded, smaller and of less tension than in the 
corresponding vessel of the sound side, is a sacculated 
aneurysm. Should there be a history of an injury or 
of strain, of alcoholism, syphilis, or gout, or of a 
sense of something giving way at the seat of the 
swelling, and should the heart show signs of hyper¬ 
trophy while the arteries give indications of general 
degenerative disease, this diagnosis will be confirmed. 
An aneurysm is not compressible if there is a great 
deposit of clot in its cavity, although even then 
there will be slight modification of tension produced 
by compression of the artery above. Bruit and 
thrill may occasionally both be absent. 

If an aneurysmal tumour becomes more clearly 
defined, with a less superficial and a less clearly 
expansile pulsation, and it is less compressible and 
reducible, it indicatei the (jmdual obliteration of its 
cavity by clot. 
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When the tumour is firm, incompressible, and 
exhibits a heaving, non-expansile pulse, it shows 
that the aneurysm is entirely ohlvterated^ but the 
artery on which it is placed is still pervious. Such 
a tumour, if seen for the first time in this condition, 
would be distinguishable from an independent solid 
tumour over the vessel by its fixity to the artery. 
When all pulsation ceases in the firm contracting 
tumour, it shows that the artery from which it 
springs is also obliterated. 

If the tumour is noticed to enlarge, and at the 
same time the pulsation has become more superficial 
and more distinctly expansile, the aneurysm is en¬ 
larging. But if the tumour is growing rapidly, and 
its outline has become less defined and its pulsation 
less distinct, there is a small rupture of the sac, and it 
is a leaking aneurysm. But if, either spontaneously or 
after some injury or strain, the tumour rapidly be¬ 
comes greatly increased in size, with an entire loss 
of its clearly marked outline, with first great weak¬ 
ening and soon total loss of its pulsation, and loss 
of pulse in the arteries below, it has ruptured —it 
is a diffused aneurysm. 

X-rays may be of help in the diagnosis of an 
aneurysm. Under the screen, especially in cases of 
intrathoracic aneurysm, pulsation may be seen before 
it can be detected by the hand, and a skiagram will 
show the outline of the whole tumour and so enable 
its size and relations to be fully appreciated. 

3. An irregular compressible swelling, obviously 
formed of tortuous and sacculated tubes, with 
marked expansile pulsation and loud systolic bruit, 
is a cirsoid aneurysm. This affection is most common 
in the scalp and the hands, though it may occur in 
deeper situations, such as the orbit and iliac fossa. 
Sometimes congenital, it is more common before than 
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after 30 years of age, aod it may follow an injury 
As it grows it extends superficially, and does not 
exhibit a tendency to form a globular tumour. 
The skin covering the swelling is hotter than the 
surrounding skin; it may be thickened, but is 
often thinned, inflamed or ulcerated. The arteries 
which lead to the swelling are often dilated and 
tortuous. 

4. If the vein or veins of a part are found 
dilated, with expansile pulsation, well-marked thrill, 
and a loud rasping or hissing continuous murmur, 
the murmur being increased in intensity at each 
cardiac systole, and conducted along the veins for 
some distance, it is an aneurysmal varix. If, in addi¬ 
tion to these signs, there is a more or less distinct 
tumour at the spot where the murmur is most 
intense, fixed to, but distinct from, the artery and 
vein, compressible, with expansile pulsation, it is a 
varicose aneurysm. These diseases generally follow an 
injury, either a stab or a gunshot wound. As a rule 
an aneurysmal varix develops within a very short 
time, but a varicose aneurysm may not appear for 
months or even years. The bruit is not uncommonly 
so loud as to be audible to the patient, and some¬ 
times even to bystanders. The name arterio-venous 
aneurysm or aneurysm by anastomosis is applied to both 
of these conditions. 

5. If after an injury or strain an ill-defined swell¬ 
ing suddenly or rapidly develops over a large artery, 
with expansile pulsation, rough bruit, and thrill, 
gradually increasing tension and cutaneous ecchy- 
mosis, and there is abolition of the pulse and venous 
obstruction with oedema below the swelling, it is a rup¬ 
tured artery. If the case is seen for the first time after 
rupture has occurred, the diagnosis between a rup¬ 
tured artery and a ruptured aneurysm will rest- upon 
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the history. If the patient had a tumour or noticed 
a ** beating sensation or neuralgic pain down the 
limb, or venous distension, and if the vessels are 
found atheromatous and the heart hypertrophied, 
it would point to the presence of an aneurysm. As 
regards the abolition of the pulse in the arteries 
below an aneurysm, it must be remembered that 
while this, when taken with other signs, is a most 
characteristic sign of a ruptured artery or difEused 
aneurysm, it must not be depended upon alone, for 
it may be caused by the gradual growth of an 
aneurysmal tumour compressing and then obliterat¬ 
ing the mouth of an artery, or by plugging of the 
artery by a portion of clot displaced from the sac. 
When an artery is torn completely across, or an 
aneurysm ruptures by a large aperture, the tumour 
is devoid of pulsation. 

6. If a tumour has an expansile pulsation which 
is felt all over the tumour, or is present in certain 
situations only, and if it neither collapses nor is com¬ 
pressible when the artery above is controlled, and 
the pulsation returns at once when the pressure upon 
the artery is removed, it is a pulsating tumour.” 
If the tumour has been first noticed away from the 
site of a main vessel, or has shown pulsation only late 
in its history, if it be fixed to a bone and the bone 
can be traced over its base or surface for any dis¬ 
tance, if there is expansion of the bone, egg-shell 
crackling, or spontaneous fracture of the bone, the 
diagnosis is rendered more certain. These tumours 
are often of irregular outline and of varying con¬ 
sistence at different places; a soft blowing murmur 
may be heard in them. 

A similar tumour attached to the skull occurs in 
the condition of “ thyroid malignancy,” and is a 
carcinoma. The presence of a carcinoma in the 
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thyroid gland couiirms the diagnosis, although in 
some cases the gland appears to be the seat of a 
simple enlargement only, or even quite normal. 

7. The diagnosis of abscess or other tumour asso¬ 
ciated with aneurysm is fraught with great difiS- 
culties. The presence of an abscess will have to 
be determined by the usual signs of that affection, 
the ill-defined swelling, fluctuation, redness, heat, 
severe pain, and pyrexia. The association of aneu¬ 
rysm with it may be suspected from the history of 
the case, and the suspicion becomes confirmed if a 
blowing bruit is detected; and if, in addition to 
that, it is found that the sNvelling collapses some¬ 
what, and is compressible when the artery above 
is controlled, and then fills out again with successive 
thuds when the compression is removed, the diag¬ 
nosis of abscess over an aneurysm becomes certain. If 
one part of a pulsating swelling is found to be more 
or less clearly marked off from the rest, and to have 
a heaving and not an expansile impulse, to be un¬ 
yielding when the artery above is compressed, and 
to be movable apart from the rest of the swelling, 
a solid tumour over an aneurysm is to be recognized. 
Should a swelling with these general characters be 
found to fluctuate, and there are no signs of inflam¬ 
mation, the association of cyst and aneurysm must be 
diagnosed. If the fluctuating part of the tumour 
is reducible quite apart from controlling pressure 
upon the artery above, and after reduction fills ont 
gradually, this diagnosis is confirmed. 

8. If a tumour with a heaving impulse is found 
over a large artery, and it neither collapses nor is 
compressible when the artery above is controlled, 
and if the pulsation at once returns in its original 
force on removing the pressure upon the vessel, and 
especially if the pulsation is lessened or lost with 
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alteration in the position of the tumour, or if the 
tumour can be moved apart from the artery, it is a 
solid tumour over an artery with communicated pulsation. 
Both bruit and thrill are usually absent in such 
cases, as well as the characteristic alterations in 
the arterial pulse beyond the tumour; but each of 
these signs may be met with or may be produced 
by pressing the tumour more firmly against the 
vessel. Should the tumour fluctuate, and be in¬ 
compressible and immovable, with an ill-deflned 
outline, unaltered except in the one matter of pulsa¬ 
tion by control of the artery on the cardiac side, 
and especially if there are signs of inflammation in 
the part (redness, heat, pain, fever), it is an abscess 
over an artery, with communicated pulsation. If, how¬ 
ever, the tumour, with these general characters, is 
found to be compressible and reducible, whether the 
artery above is controlled or not, and it fills out 
again gradually and not per saUum^ a reducible tumour 
over an artery is to be diagnosed. In the ham this 
will be a synovial cyst. A cyst over an artery not 
communicating with a joint or other cavity resembles 
an abscess, except that it is more defined in outline, 
is very chronic in its course, and is without signs of 
inflammation. 

In no case where there is swelling over an artery 
is a diagnosis to be made until aneurysm has been 
excluded. 

. 9. A fluctuating swelling on the left side of the 
chest, that pulsates synchronously with the heart, is 
fixed to the chest-wall, and slowly enlarges, and is 
accompanied by displacement of the heart to the 
right, dullness over the subjacent area of the thorax, 
fever, and dyspnoea, is a pulsating empyema. 

10. A congenital seasUe tumour fixed to the skull, 
fluctuating, and with more or less well-marked ex- 
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pansile pulsation, is an encepbalooele. These tumours 
are most frequent over the middle of the occipital 
bone, then at the root of the nose, or at either fon> 
tanelle ; but they may occur in connexion with 
the base of the skull, and project into the pharynx. 
They are more or less globular in shape, become 
more tense during strong expiratory efforts, and are 
partially reducible into the skull. Pulsation may 
be absent owing to the amount of fluid in the 
sac (meningo-encephalocele). These tumours are very 
generally, but not always, associated with hydro¬ 
cephalus. 

11. If after an injury to the vault of the skull 
in a young child a swelling forms which persists 
and remains soft and partially reducible, pulsates 
synchronously with the heart, and has an impulse 
on coughing or crying, it is a traumatic oephalhydroeelc. 

12. A similar swelling is met with after a decom¬ 
pression operation, if at the time of the operation the 
cause of the increased tension within the skull be not 
removed, but as a rule such a swelling steadily in¬ 
creases in size. 

If after a gunshot wound of the skull the scalp 
heals soundly but there is a gap in the cranium which 
is not filled by new bone, a bulging of the brain 
through this gap results in a small swelling presenting 
the same physical characters. In the absence of 
intracranial inflammation, such a swelling does not 
increase in size. 
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GENERAL DIAGNOSIS OF ULCERS 

By ulceration is meant a molecular necrosis of super¬ 
ficial tissues, either skin or mucous membrane. An 
ulcer is the lesion resulting from this process. 

The diagnosis of an ulcer includes the recognition 
of its condition and its cause. The determination of 
the former depends upon a careful observation of its 
features^ whilst to recognize the latter necessitates 
in many cases, in addition, an examination of the 
general condition of the patient, a history of the 
progress of the sore, the detection of any concomitant 
affections, and possibly bacteriological and micro¬ 
scopical investigations. We shall describe first the 
features of ulcers, secondly the diagnosis of their 
conditions, and then, briefly, the diagnosis of each 
form of ulcer that may be met with. 

1. General features of ulcers, i. Base of the 
nicer.—^Notice (o) whether it is shallow or deep, 
indicating a slight or more extensive loss of sub¬ 
stance ; (6) whether it is stnooih and more or less 
glistening, i.e. inactive ; (c) whether it is covered 
with slough, i.e. tissue in process of destruction by 
gangrene, or (d) with granulations, indicating a 
more or less perfect attempt at healing; (e) 
whether there is infiltration of the base, recognized 
by thickening of the underlying structures. Such 
infiltration may be accompanied by deep excavation 
of the ulcer or by the projection of large warty 
excrescences from its base. 

The base of an ulcer may exhibit special charac- 
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teristics, such as those which constitute it a nmts 
or ^fistula (see Chap. XIX.), or it may be covered 
with the false membrane of diphtheria. 

ii. Edge of the ulcer.—^This may be sloughy and 
irregular when the process is still advancing, or 
punched-oat when a slough has separated; or rounded 
and thickened^ indicating a chronic stationary ulcer. 
An infiltrated edgcy firm and swollen and continuous 
with an infiltrated base, demonstrates that the ulcer 
is secondary to a previous infiltration of the tissues, 
e.g. a granuloma or carcinoma. Further, the edge 
may be undermined, i.e. there is more widespread 
destruction of deep tissues than of the skin, or it 
may be everted as in ulcerating cancers. Or it may 
be obscured by a sprouting mass of granulations or 
new growth. Finally, in an epitheliating ulcer the 
edge is shelving, and careful observation reveals three 
concentric zones: the innermost narrow, smooth, 
and deep-red in colour, the middle of a pale-purplish 
hue, and the outermost milk-white and covered with 
thin epidermic scales. Note should be made of the 
shape of the ulcer, whether the edge is straight, 
irregular, or curvilinear—^formed by the coalescence 
of adjacent circular ulcers. 

iii. Condition of the tissues surrounding the ulcer.— 
These may be quite healthy, showing the limited 
character of the lesion, or inflamed or eczematous, and 
it must then be determined whether the ulcer pre¬ 
ceded this condition or vice versa. The tissues may 
be infiltrated and matted together, or there may be 
great overgrowth of the surrounding epidermis, as in 
** perforating ulcer ** of the sole. There may be definite 
circumscribed infiltration, due to the presence of a 
tunaour, part of which lias ulcerated. In some cases 
the surrounding skin is cold and livid; attention should 
then be directed to the vessels of the part—^induration, 
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tortuosity, or obstruction of arteries, varicosity or 
occlusion of veins; and to the nerves—altered sensa¬ 
tion, abnormal condition of reflexes, motor paralysis, 
or local sweating. 

iv. The discharge.—^The amount of the discharge 
varies directly according to the activity of the 
ulcerative process and inversely to the rapidity of 
repair. It may be increased by admixture with 
urine, faeces, milk, saliva, bile, etc. In character it 
may be purulent, sanious, or serous; rarely it 
may deposit on the neighbouring skin or when dried 
a chalky sediment of sodium urate, indicating the 
gouty nature of the ulcer. Microscopically it may 
be found to contain distinctive cells, e.g. in epithe¬ 
lioma ; or bacteriologically the presence of specific 
organisms may be shown, e.g. B. tuberculosis, Actino¬ 
myces, SpirochcBta pallida, etc. Auto-infectivjty may 
be shown by the occurrence of secondary ulcers on 
surfaces exposed to the action of the discharge. 

V. Pain of the ulcer.—The pain may be nil or it 
may be the intense, throbbing, burning pain of 
inflammation. Or the pain may radiate along the 
course of the nerve distributed to the ulcerated sur¬ 
face, or be limited to one or more exquisitely tender 
spots on the surface of the ulcer. In some cases 
pain is only excited by movement of the ulcer or 
by contact with its surface. 

The examination of the ulcer and tissues imme¬ 
diately surrounding it must be followed by observa¬ 
tion of the following additional facts which help in 
the diagnosis: 

(1) Position of the ulcer.—^The occurrence of ulcers 
in situations exposed to injury, such as the skin over 
the heel or the front of the ankle, suggests a trau¬ 
matic origin; whilst ulcers found at parts most 
distant from the heart (the tips of the Angers and 
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toes) are probably due to oirrulatory disturbance. 
When found upon paralysed limbs the cause is most 
likely to be some trophic condition. Speaking gener¬ 
ally, a wide distribution of ulcers indicates some blood- 
borne affection, whilst a local grouping may be the 
result of either constitutional or local causes. 

Certain forms of ulceration are almost limited to 
definite regions of the body, e.g. lupus to the face 
and arms, rodent ulcer to the upper half of the face, 
varicose ulcers to the lower half of the leg, “ soft 
sores ” to or near the genitals, tuberculous ulcers to 
the neck or over bones and joints. 

' (2) Number of ulcers.—The greater the number of 

ulcers the more likely are they to be due to a con¬ 
stitutional cause; but a single ulcer may be syphibtic, 
and widespread ulceration may be due to a local 
cause, such as scabies. Caution must therefore be 
used in attaching importance to this factor. 

(3) Shape of the ulcer.—Syphilitic ulcers are very 
commonly either circular and punched-out, or, by 
the coalescence of several circular units, take on 
a sinuous outline rarely seen in any other condition. 
Tuberculous ulcers are commonly oval in shape. 

(4) Mode of origin.—Inquiries into the mode of 
origin may reveal a purely traumatic cause, or what 
I'.ay be termed a partially traumatic one—^i.e. the 
original injury is unattended by destruction of tissue, 
and ulceration only follows as a result of local in¬ 
fection, possibly favoured by local malnutrition of 
the part or a general depressed state, such as is 
found after severe illness or in those suffering from 
diabetes, renal disease, or starvation. Occasionally 
an ulcer is seen to originate in a small black gan¬ 
grenous patch of skin which is clearly due to a 
localized vascular lesion, such as thrombosis of smaU 
vessels. It is common for ulcers to follow a previous 
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condition of induration or the appearance of papules, 
nodules, or a definite tumour, e.g. in lupus, gumma, 
or epithelioma. Lastly, ulcers may result from the 
progress of inflammation, either spreading from the 
surface into the deeper tissues, as in eczematous 
ulceration, or from the deeper structures to the 
surface, as in the ulcers formed by suppurating or 
caseating lymphatic glands. 

(5) State of the glands which drain the aflecied area. 
—^If the glands into which the ulcerated area drains 
are enlarged, it is evidence of the infective nature 
of the ulcer, and the result of the infection of the 
gland is often quite characteristic. In pyogenic ulcer 
and “soft” chancre a single gland becomes acutely 
swollen, with the usual signs of periadenitis. With a 
syphilitic chancre several glands are found moderately 
enlarged, firm, not tender, and movable in the cel¬ 
lular tissue. In epithelioma the glands first become 
firmer than normal, then steadily enlarge and become 
fixed in their bed. The absence of glandular enlarge¬ 
ment in rodent ulcer is very noteworthy. 

(6) Ago.—^Traumatic ulcers may be met with at 
any age; excluding these, the ulcers most common 
in children and young persons are tuberculous sores 
and lupus, and ulcers from congenital syj)hilis; in 
middle life and old age, “chronic” and “varicose” 
ulcers, gouty and malignant ulcers, including rodent 
ulcers, are most frequent. The influence of age is by 
HO means absolute, even rodent ulcer having been 
met with under 20 years of age. 

2. Condition of an ulcer. —Ulcers may be 
classified into three main groups, according to 
whether they show signs of spr^ing, of healing, 
or of being more or less stationary, 

i. Spreading uleers. — The characteristics of a 
spreading sore are an entire absence of granulations 
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over the base, which is either uneven and spongy 
in appearance, or more or less completely covered 
with sloughs; an uneven, irregular, inflamed, or 
sloughing edge; and an inflamed or oedematous con¬ 
dition of the surrounding skin. There is free dis¬ 
charge of purulent or sanious fluid, and a history of 
progressive enlargement in one or in all directions. 

ii. Healing ulcers. — The characters of an ulcer 
which is healing are a base covered with even 
florid granulations, an epitheliating edge of three 
concentric zones, an absence of inflaniruation in the 
surrounding tissues and of pain, and the discharge 
of a small amount of turbid serum. In the less satis¬ 
factory grades of healing the granulations are un¬ 
even, exuberant, easily bleeding, or pale, flabby, 
and cedematous, the edge may be thin and purpli^, 
the surrounding tissues still inflamed, and the dis¬ 
charge frankly purulent. Such ulcers may be painful. 

iii. Stationary ulcers. — Great variations are met 
with in chronic ulcers, but the features common to 
all are an absence of healthy granulations, a thick¬ 
ened, rounded, adherent edge, infiltration of the 
surrounding tissues, thickening and pigmentation of 
the skin in the neighbourhood, and a thin, watery, 
but foul discharge. Severe pain and tenderness 

lay be present, especially in chronic ulcers of the 
anus and legs. 

The various ulcers that are commonly met with 
in surgical practice are conveniently classified under 
the three following headings: 

1. Ulcers due to injury or to pyogenic organ¬ 

isms, with or without pr^isposing circu¬ 
latory or nervous disturbances. 

2. Ulcers due to specific micro-organisms, 

3. Malignant ulcers. 
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1. Traumatic or pyogenic ulcsers. —The fol¬ 
lowing ulcers belong to this group : 

i. Traumatic ulcer. 

ii. Varicose ulcer. 

iii. Eczematous ulcer. 

iv. Perforating or trophic ulcer. 

V. Bedsore. 

vi. Gouty ulcer. 

i. An ulcer occurring in a healthy subject, and 
in healthy tissues, as the result of an injury, is a 
traumatie ulcer. Injury often enters into the pro¬ 
duction of other ulcers, especially the so-called 
“ varicose ” ulcers. 

ii. A chronic ulcer situated on the lower half of 
the leg, or about either malleolus, with depressed 
base, smooth or covered with a few scattered, ill- 
formed granulations or a thin greenish or grey 
slough, with thickened adherent edge, firm, con¬ 
gested, tender and adherent surrounding skin, and 
with enlargement of the superficial veins of the limb, 
is a varicose ulcer. These ulcers usually originate in 
some trifling injury which leads to infection of the 
skin with pyogenic organisms, and are not directly 
dependent upon varicosity of the veins. They occur 
most often in women at and after middle life, and 
among the poorer classes. They cause varying 
degrees of pain. 

iii. An ulcer situated in a diffused area of red¬ 
dened swollen skin, with adherent scales or crusts 
of epidermis and dried discharge, is an eczematous 
ulcer. Such sores are often multiple. It is important 
to determine whether the eczema preceded the 
ulceration, for sometimes the discharge from an 
ulcer, or an improper mode of dressing, causes an 
eczematous condition of skin around an ulcer of 
different origm. 
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iv. A very chronic painless ulcer on the sole of the 
foot, surrounded by thick homy cuticle, deep, and 
leading down towards or to bone, is a perforating or 
trophic ulcer. Such ulcers arc usually small, and may 
be multiple. They are found in connexion with 
diseases causing ansesthesia of the sole, such as 
locomotor ataxy, spina bifida, caries of the spine, 
neuritis from any cause, leprosy, and in congenital 
club-foot. 

V. An ulcer occurring over the sacrum, scapulse, 
or heels in a debilitated patient confined to bed, pre¬ 
ceded by hyperacmia of the skin, and extending 
steadily and painlessly both in area and depth, the 
edge being irregular and thin, the base covered with 
slough and with an offensive discharge, is a bedsore. 

vi. An ulcer occurring over a gouty deposit, small, 
shallow, and smooth, the discharge from which leaves 
a white chalky deposit on the surrounding skin, is 
a gouty ulcer. There will be the history and' other 
evidences of gout to aid in the diagnosis. 

2. Ulcers due to specdlic micro-organisms* 
—^The ulcers included in this group are: 

i. Syphilitic. 

ii. Tuberculous. 

iii. Soft chancre. 

iv. Actinomycosis. 

i. Syphilitic ulcers. — An ulcer, usually single, 
acute in its course, with well-marked induration of 
the base and edge, the ulceration being, perhaps, 
not more than a superficial abrasion, and accom¬ 
panied by moderate enlargement of the neighbouring 
group of lymphatic glands, which are firm, but mov¬ 
able under the skin and over each other, is probably 
a Hunterian chancre. The diagnosis should not rest 
upon the above characters, but upon the detection 
in the discharge, or in a drop of fluid withdrawn by 
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means of a hypodermic syringe from the sore, of 
the SpirochcBta pallida, the specific organism of 
syphilis. 

Round or oval ulcers in a cachectic patient, not 
very numerous but widely scattered, with purplish 
margin and steep sides, the soft base obscured by 
dried secretion in the form of a limpet-shelhshaped 
brown crust, are secondary syphilitic ulcers or rupla. 
A positive Wassermann reaction will confirm the 
diagnosis. 

Tertiary syphilitic ulcers have many characteristic 
features, one or more of which may be present in 
any given case. They are as follows:— 

(fl) Number. —They are often, but not always, 
multiple. 

(6) Poskion. —^They may occur in any situation; 
if on the leg they are not limited to the lower half, 
are more common on the outer than on the inner 
aide, and are very frequent about the knee. 

(o) Shape. —Circular or oval, or irregularly sinu¬ 
ous from the coalescence of adjacent sores. An 
ulcer healing at one edge and spreading at the other, 
or an annular sore, is very characteristic. 

(d) Character. — K punched-out appearance; or 
a base covered with a tough, yellowish-grey, “ wet- 
washleather-like ** slough; or dark, conical, adherent 
crusts; or a base covered with very thick and 
firm mottled grey and pink granulation tissue; 
or phagedssna are all characteristic. Syphilitic 
ulcers may assume all the characters of ** chronic 
ulcers/’ The healthy condition of the surrounding 
tissues and the absence of pain are noteworthy fea¬ 
tures of the deep and nerhaps chronio ulcers of 
the leg. 

(e) Origin. —In an induration, or in a gummatous 
infiltration. 
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The Wasserman reaction is in the great majority 
of cases positive, and confirmation of the diagnosis 
should be sought in this test. 

ii. Tuberculous ulcers.—If the ulcer is chronic and 
superficial, situated in a nodular eruption on the face, 
arm, or hand, which commenced during childhood 
or youth, has only very slowly broken down, and 
has left smooth and shining scars behind, it is lupus. 
By the chronicity of the growth lupus is distinguished 
from chancre and epithelioma; it differs from the 
ulcerating tubercles of syphilis in the greater softness 
and vascularity of the tubercles, its much slower and 
less destructive course, as well as by the different 
associated affections, and by a negative Wassermann 
reaction. 

An ulcer with pink or livid undermined edge, 
with weak flabby granulations covering the base, 
and thin purulent discharge, occurring in a child 
or young person, is a tuberculous ulcer. These ulcers 
are most common over lymphatic glands in the neck 
or elsewhere, or over joints. They result from the 
bursting of a collection of tuberculous debris which 
first causes redness and thinning of the skin. At 
this stage the condition may be mistaken for a true 
abscess. 

iii. Soft chancre.—^Multiple ulcers, situated on the 
genitals, or adjacent parts of buttock or thigh, 
having shelving, fissured edges, a soft base covered 
with greenish sloughs, surrounded by a red areola 
and exuding a copious purulent secretion, the neigh¬ 
bouring glands rapidly becoming inflamed and tend¬ 
ing to suppurate, are soft sores or chancroids. 

iv. Aetinomycosis.—^An ulcerated surface occurring 
in a nodular thickening of the skin over the lower jaw 
or neck, from which sinuses lead inwards towards the 
buccal cavity, with a thin purulent or sanious dis- 
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charge and no enlargement of the lymphatic glands, 
and a history of the ulceration being secondary to 
a swelling, is probably actinomycosis. The diagnosis 
is confirmed by finding in the discharge “sulphur- 
granules,” which consist of mycelium of the ray 
fungus. These ulcers may also occur on the trunk. 

3. Malignant ulcers include the following: 

i. Rodent ulcer, 
fi. Epithelioma. 

iii. Ulcerating carcinoma and sarcoma. 

i. A chronic ulcer on the face of an elderly person, 
presenting a very narrow indurated edge and a smooth 
shallow base, frequently scabbing over, showing no 
signs of actual healing, but steadily though very 
slowly progressing, without infection of lymphatic 
glands, is a rodent ulcer. (See also p. 380.) 

ii. An ulcer occurring in a person at or past 
middle life, which commenced in a wart or fissure, 
steadily progressed, and has a firm everted edge and 
firm uneven base, covered with pink granulations 
with yellow specks, with enlargement of the neigh¬ 
bouring gland or glands which have become adher¬ 
ent to the surroimding tissues as they enlarged, is 
an epitheUoma. These ulcers are most common on 
the lips, tongue, penis, scrotum, vulva, and anus, 
around old sinuses, in old scars, and on surfaces 
that have been “burnt” by an overdose of X-rays or 
radium. They are very rarely multiple. The age 
of the patient, the progressive character of the 
affection, the infiltrated edge and base, and the 
enlargement of the lymphatic glands are eminently 
characteristic. (See also p. 229.) 

iii. An irregular ulcer occurring in an infiltrating 
tumour is a malignant ulcer. This differs much in its 
characters, varying with the structure of the tumour 
in which it forms; at times it is fungating, at others 
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deeply excavated. It may be ulceration of the 
primary tumour or of plands secondarily involved. 
The character of the tumour, whether carcinoma or 
sarcoma, is largely determined by the site of origin 
of the primary tumour. (See Chap. XV.) 

The diagnosis of ulcers of the genital organs is 
given at p. 596. 



CHAPTER XIX 


DIAGNOSIS OF SINUS AND FISTULA 

In surgery the name sinus is given to a track lined 
by granulations leading from the surface into the 
deeper tissues. A fistula is a track which opens at 
both ends on to an external or internal cutaneous 
or mucous surface. An unnatural direct communica¬ 
tion between two adjacent mucous surfaces is also 
called a fistula. 

The diagnosis of a sinus is established by the 
passage of a probe along it, but the size and character 
of its aperture, the induration of its wall, and the 
amount of discharge which flows from it, ,or the 
special means by which that discharge can be made 
to flow, are other signs by which a sinus can generally 
be recognized. A sinus being recognized, the sur¬ 
geon must first decide whether it is a fistula, by 
noticing the character of the discharge, and also 
whether a probe passed along it reveals another 
opening upon the surface or into a hollow viscus. 

Fistula. —Salivary fistula, bratichial fistula, urin¬ 
ary fistula, faecal fistula, anal fistula, and urachal 
fistula are noticed in later chapters. Recto-vesical 
fistula is recognized by the passage of faeces and 
flatus with the urine, and sometimes by the escape 
of urine from the bowel. Recto-vaginal and vesico¬ 
vaginal fistulm are diagnosed by the passage of faeces 
or urine from the vagina, and also by direct in¬ 
spection of the part: where urine dribbles con¬ 
tinually into the vagina the fistula opens into the 
bladder; where it only flows into the vagina during 
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the act of micturition the fistula opens ‘into the 
urethra beyond the internal sphincter. A direct 
c6mmunication between the mouth and nose (oro- 
msal fistula), whether congenital, traumatic, or 
syphilitic, is rarely, if ever, called by this name. 
A pleural fistula, which is more commonly spoken of 
as a fistulous empyema, is known by the history, 
the abundant escape of pus, often the passage of 
air into and out of the cavity with respiration, and 
the extent to which a probe can be passed. 

The surgeon, having diagnosed a sinus, must 
investigate it thoroughly, to ascertain its full extent 

and its cause. Both of these facts may be obvious 

•/ 

from the history of the case. In any case of doubt 
the extent tif the sinus is revealed by an X-ray 
picture after it has been filled with lipiodol, and the 
same method of examination frequently leads to 
recognition of its cause, e.g. by revealing its connexion 
with diseased bone, or a foreign body such as a bullet, 
bone-plate or wire-suture. 

Necrosis and caries are very common causes and 
accompaniments of sinus and both are shown in an 
X-ray picture. In necrosis the exposed bone, if 
within reach of a probe, is felt to be firm, often 
smooth, and it gives a clear sound on being tapped. 
Tu caries the bone is felt to be soft and irregular, and 
it yields a grating sensation, and not a clear ringing 
sound when tapped; these distinctive characters are 
only observed in typical cases. If neither of these 
causes for the sinus is found, the surgeon must see 
whether the cavity drains efficiently, as retention of 
discharge is a very common cause of non-healing; in 
other cases he will find the sinus runs between muscles 
or other structures whiiffi arc constantly being moved 
over each other, and rest, with fixation of the part, 
is the condition necessary to healing. Associated 
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with any of the above causes of sinus, or alone, 
the surgeon may find that the sinus is the superficial 
part of a chronic inflammatory process due either to 
pyogenic cocci, tubercle bacillus, or actinomyces, aad 
that these specific organisms can be isolated from 
the discharge or the granulations with which the 
track is lined. Persistence of a sinus may possibly 
be due to derangement of the general health, or to 
trophic influences. 



CHAPTER XX 


DIAGNOSIS OF GANGRENE 

The diagnosis in a case of gangrene consists in the 
recognition of (1) the fact of the death of a mass 
of tissue, (2) the variety of the gangrene, and (3) 
its cause. 

1. Gangrene is recognized by several signs 
which are variously combined in different cases. 

i. Complete anssthesia. —This sign is invariably 
present in gangrene, but by itself it is not evidence 
of tissue death, as it may be caused by injury or 
disease of a sensory nerve. It must be also borne 
in mind that although dead tissue is quite insens¬ 
ible, its manipulation while it is in connexion with 
living tissues may cause pain. In appl 3 ring this test 
of vitality, therefore, care must be taken to use 
only such means as shall act upon the particular 
tissue or part of the body under investigation. 

ii. Arrest ot circulation is another constant sign 
of gangrene. It is shown by absence of all arterial 
pulsation, by arrest of flow in the superficial veins, 
as proved by pressure on the cardiac side not causing 
them to become distended, by the very slow return 
of the blood to capillaries from which it has been 
expressed by pressure, and by the bloodlessness 
of an incision into such dead tissues. This arrest 
of circulation is one of the chief immediate causes of 
gangrene. 

iii. Fall ot temperature necessarily ensues upon arrest 
of circulation, and is one of the signs useful in deter¬ 
mining the onset of gangrene. If no means is taken 
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to heat it artificiallyj a gaiigreuous part falls to the 
temperature of the surrounding medium. Coldness 
is not of itself diagnostic of gangrene; some persons, 
who habitually have cold extremities, on exposure 
to cold may suifer from extreme coldness and numb¬ 
ness of the fingers or toes, which yet recover per¬ 
fectly. In Raynaud’s disease, too, the affected parts 
often become quite cold and yet recover. 

iv. Loss ol function.—^Muscles lose all power of con¬ 
traction, glands cease to secrete. In a dead foot no 
contraction of the intrinsic muscles can occur, but 
the toes may be moved by the long flexors and 
extensors, the vitality of whose contractile parts in 
the leg is unaffected. The skin of gangrenous parts 
is not bathed in sweat, and while the cuticle is 
preserved intact it is dry. Similarly in gangrenous 
wounds there is an absence of efforts at repair; a 
gangrenous flap does not exude coagulable lymph, 
nor cover itself with granulations. 

V. Change In colour.—This varies. The part may 
at first be blanched and bloodless, or intensely con¬ 
gested ; in the one case it becomes shrivelled, dry, 
and brown in colour, in the other black with patches 
of brown or green, and the formation of discoloured 
blebs containing bubbles of gas. The superficial 
vessels are usually first marked out by brownish-red 
branching streaks. The colour depends upon the 
amount of blood in the part, and its change upon 
the diffusion of the haematin in the tissues, and their 
subsequent decomposition. Sloughs of subcutaneous 
tissue are usually of an ash-grey or pale-yellow 
colour, as seen in carbuncle; a sloughing gumma is 
of the same hue. 

vi. Post-mortem changes.—In some cases these con¬ 
sist in desiccation, all the dead tissues becoming dry 
and hard; more frequently they consist in decom- 
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position, characterized by liquefaction of the tissues, 
separation of the cuticle, the formation of blebs, the 
evolution of gas in the tissues, giving rise to bubbles 
in the blebs and to a putrid odour; in the case 
of gangrene of the lung the putrid odour of the 
breath is of great diagnostic value. 

vii. Spontaneous separation from the living tissues by 
a line of ulceration is a later and absolutely certain 
sign of the death of the separated portion. Similar 
separation of living tissues never occurs. Small 
areas of dead tissue when aseptic may be removed 
by a process of absorption, with a gradual replace¬ 
ment of the slough by living tissue. 

2. Two varieties of gangrene have been 
generally recognized, called dry and moists and great 
stress has been laid upon the distinctions between 
them. There are many cases, however, in which 
their distinctive features are not present, and these 
are spoken of as mixed. The variations depend 
entirely upon the relative proportions of fluid in 
the dead tissues. 

i. If the dead tissues become shrivelled, hardi 
dry, of a dark brown or black colour, with little or 
no odour, the case is spoken of as one of mummlflcatlon 
or dry gangrene. 

ii. If, on the other hand, the dead parts are 
sodden, mottled grey, black, or green in colour, 
with desquamation of the cuticle, and the formation 
of blebs containing brown-red fluid and gas, and if 
there is evolution of gas in the tissues (giving rise 
to emphysematous crackling or to bubbles along 
the line of the superficial vessels), and a dirty 
fluid exudes from the exposed cutis or from 
any wounded surface, while the whole part has 
a penetrating putrid odour, it is a case of moist 
gangrene. 
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iii. If in one part of the gangrenous mass the 
tissues are mummified, and at another they are 
moist and decomposing, or if they are neither 
mummified nor undergoing the rapid decomposition 
characteristic of cases of welUmarked moist gan¬ 
grene, the case should be spoken of as one of miied 
gangrene. 

Cases of gangrene may also be divided into 
primary and secondary. In the former there is direct 
and more or less immediate death of tissues, the 
preliminary symptoms being only those indicating 
a lessened vitality of the part, coldness, numbness, 
sense of weight, etc.; in the latter case the death 
of the tissues is preceded by acute inflammation 
with its usual phenomena, and the gangrene is caused 
by the intensity of the inflammation. 

3. Causes of gangrene. —Gangrene may re¬ 
sult from one or more of several morbid processes. 
The following are the most frequent and the best 
ascertained causes of gangrene ; 

i. Injury. 

ii. Inflammation. 

iii. Arrest of the circulation. 

iv. Trophic lesions. 

i. Injury may lead to gangrene directly or in¬ 
directly. 

Directly^ (a) by the destructive action of intense 
cold, heat, or caustics ; (6) by destroying the vitality 
of a part by separating it from its vascular supply, 
as by accidental or surgical reflection of bloodless 
flaps, by compression sufficient to arrest the cir¬ 
culation, or by severe crushing of the tissues. 

Indirectly^ .(a) by arrest of the circulation through 
main vessels producing gangrene of parts beyond, 
e.g. ligature, contusion, or wound of vessel; (h) by 
infection, inflammation, and arrest of the circulation. 
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ii. Inflammation, when intense, may induce gangrene 
by thrombosis or by strangulation of the vessels of 
a part, aided by the lethal influence of the toxins 
of pathogenic organisms upon living tissues. Ex¬ 
amples are afforded by acute osteo-myelitis, cellulitis, 
furuncle, carbuncle, and gas gangrene. 

iii. Arrest of elreulation, however produced, causes 
the death of a part. As a primary cause of gangrene 
it is seen in arterial or venous thrombosis and 
embolism, strangulation of parts, Raynaud’s disease, 
sloughing gumma, and possibly also in gangrene 
from ergot poisoning. It is a late factor in all 
other cases of gangrene. 

iv. Trophic lesions may possibly be a direct cause 
of gangrene, but more often they predispose to gan¬ 
grene by diminishing the resistance of the tissues to 
other lethal influences. Examples of trophic gan¬ 
grene are afforded by the rapid sloughing that 
occurs in some cases of paraplegia and hemiplegia, 
by gangrene in syringomyelia, in spina bifida, and 
in locomotor ataxia, and by some cases of diabetic 
gangrene. 

To arrive at a diagnosis of the cause of a case 
of gangrene, the surgeon should attend to the fol¬ 
lowing points : 

1. The variety of the gangrene, whether “ dry ” 
or “ moist.” 

2. The condition 'preceding and leading up to the 
gangrene, as shown by the state of the parts 
adjacent to the gangrenous area. These may be 
blanched and cold, with feeble arterial circulation, 
or congested and oedematous, or acutely inflamed. 

3. The extent of the gangrene, and especially 
whether it has spread beyond the part originally 
affected. 

4. The condition of the main vessels of the pairt 
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and of the body generally, especially evidence of 
art«rio>sclerosis, embolism, and thrombosis. 

5. The state of the nerves, especially signs of 
ansBsthesia, of loss of reflexes, and of wasting. 

6. The qemral condition of the patient, particu¬ 
larly his age and occupation, the state of his heart 
and of the circulation generally, the presence of 
albumin or sugar in the urine, and evidences of 
septic intoxication. 

7. A history of injury, its nature and severity, and 
its relation to the occurrence and position of the gan¬ 
grene, both as to time and as to the scat of the injury. 

8. In some cases an examination of serum from 
the part will show the presence of specific bacteria, 
e.g. those of anthrax or of gas gangrene. 

A study of these facts will usually make the 
cause of a case of gangrene evident, and, at any 
rate, the surgeon can place it in one of the three 
following categories : traumatic, infective, spontaneous 
or symptomatic. 

1. Traumatic gangrene is characterized by the 
time of its occurrence and the extent of tissue 
affected. It comes on quickly or immediately after 
a severe injury, and is limited in area to the injured 
parts or to those on the distal side of the seat of 
injury. Examples are seen in the sloughing of con¬ 
tused or lacerated wounds, in gangrene of imper¬ 
fectly nourished or too tightly sutured flaps, in the 
death of crushed limbs, in frostbite or burns, or 
injuries with caustics, in gangrene from tightly 
applied bandages and splints, or from bedsores, and 
in gangrene from the rupture or the ligature of a. 
main artery—^in this case the parts beyond the actual 
seat of the injury die. 

2. Infective gangrene follows an injury, but 
this may be as insigniffcant as a prick or scratch. 
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and in any case the gangrene has marked charac¬ 
teristics : it spreads rapidly; it is not limited to the 
injured parts, or the part on the distal side of the 
injury; it is attended with grave constitutional 
disturbance ; it is always pronoimcedly “ moist.” 

Of infective gangrene we can distinguish several 
varieties: 

i. Where, after an injury, the limb becomes cold, 
numb, and swollen, and then quickly changes to a 
green or leaden hue, with all the evidences of total 
death of the part, and this condition rapidly spreads 
up to tissues not immediately affected by the injury, 
while there is an entire absence of all inflammatory 
phenomena preceding the gangrene, the case is one 
of spreading traumatic gangrene, from venous thrombosis. 
It is distinguished from traumatic gangrene due to 
direct injury of blood-vessels by its not coming on 
immediately after the injury, and by its rapidly 
spreading up along the limb towards the trunk to 
an extent quite independent of the original lesion. 
This form of gangrene is es})ecially liable to occur 
in patients with a feeble circulation, either from 
debility or from haemorrhage. It has not been 
actually proved to be due to “ infection ” in all 
cases, and the extensive thrombosis has been attri¬ 
buted to a slow, enfeebled venous circulation. It 
is more probable that organisms are the cause of 
the thrombosis in these cases. 

ii. If after an injury, which may be quite trivial, 
there is rapid swelling of the part, which quickly 
spreads up towards the trunk, with redness, severe 
pain, and heat, together w'ith marked constitutional 
disturbance, which is often ushered in by a rigor 
and characterized by high fever, rapid pulse, and 
marked general depression; and if this intense local 
inflammation is quickly succeeded by '* moist ” gan- 
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grene of the part, the disease is acute septic gangrene. 
The gangrene may spread up towards the trunk with 
fearful rapidity, the constitutional symptoms assum¬ 
ing still more of the “ typhoid ” type. A bacterio¬ 
logical examination of fluid from the gangrenous 
tissues reveals one or more varieties of pyogenic 
organisms. 

When a wound is followed by grave constitutional 
disturbance, fever, rapid pulse, vomiting, and pain, 
and there is rapidly increasing resonant or even 
crepitant swelling of the limb with a characteristic 
odour and an orange-coloured discharge, gas gangrene 
has supervened. From such wounds Bacillus TFcZcAn, 
Yihrion septique, or Bacillus cedematienSy can be 
isolated, (^ee p. 10.) 

Patients 'with diabetes are more liable to extensive 
suppuration and gangrene from infection of a wound 
than are the healthy. In every case of gangrene 
the urine should be carefully examined for sugar; 
and if sugar is present, such a case is to be regarded 
as septic diabetic gangrene. 

3. Spontaneous gangrene is recognized by (1) 
well-marked prodromata; (2) slow progress; and 
(3) the imperfect vitality of the neighbouring parts. 
Injury often plays some part in its production, but 
the injury is generally too trivial to cause the death 
of the tissues directly, and there is an absence of 
the grave constitutional signs of infective gangrene. 

Several varieties of spontaneous gangrene can be 
distinguished. 

i. If a patient is suddenly attacked with severe 
pain in a limb (most often the leg), and the painful 
part is found cold, anaesthetic, slightly livid, with 
no pulsation in the arteries, and it then undergoes 
the changes characteristic of “ dry ** or “ mixed 
gangrene, it is a case of gangrene from arterial throm- 
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bosls or embolism. This variety is met with during 
convalescence from acute illness, especially typhoid 
fever, and in the subjects of heart disease. In 
cause, symptoms, and course it resembles gangrene 
following the ligature or rupture of a main artery. 
Constitutional symptoms do not come on until the 
line of separation has formed. Affecting quite small 
areas of tissue, it is sometimes seen as the starting- 
point of a chronic ulcer of the leg. 

ii. If in an old person with tortuous rigid arteries, 
a weak heart, and a feeble circulation (shown by 
coldness of extremities, a dry scaly condition of the 
skin, and sometimes by oedema) a patch of gangrene 
appears on the toes, foot, or leg, or on the fingers, 
either spontaneously or following some very trivial 
injury, and is then not limited to the exact seat of 
the injury, it is senile gangrene. It is characteristic 
of this form of gangrene that all the changes asso¬ 
ciated with it occur very slowly, that the gangrene 
spreads or recurs, and that the ulcers left on the 
separation of the slough heal very slowly, or entirely 
fail to heal. Glycosuria, not infrequently present 
in these cases, is considered to be caused by the failure 
of “islet” function resulting from arterio-sclerosis of 
the arteries of tlic pancreas. 

iii. A similar clinical picture in a middle-aged 
person, usually a male, suggests the presence of that 
form of arterial disease known as “Monkeburg’s” 
degeneration, i.e. calcification of the middle coat of 
the arterial wall. If present, it renders the arteries 
opaque to X-rays. 

iv. When the gangrene comes on in a limb which 
has been for some time previously the seat of very 
painful ischcemia—being cold, blue, mottled, a little 
cedematous, heavy, and benumbed—and the main 
arteries for some distance above the gangrenous 
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area are found very firm, and either pulseless or 
nearly so, it is due to endarteritis obliterans or 
Buerger’s disease. This disease is more common in 
the lower limbs than the upper, in men than in women, 
and in those about middle life. It is distinguished 
from atheroma by being a local arterial disease and 
not generalized. The ischsomia it causes is usually 
intensely painful; it is always made worse by exposure 
and by cold, and is relieved by warmth. The arterial 
disease may exist for months or years before gangrene 
occurs, 

y. Gangrene occurring spontaneously in the hands 
or the feet, and occasionally in other parts, in 
patients who are subject to intermittent attacks of 
local ischaemia brought on by exposure to cold, 
characterized by lividity, coldness, and a certain 
amount of i)ain of cramp-like character giving rise, 
in the legs, to the plienomciion of intermittent 
claudication, lasting from a few minutes to hours, 
or even longer, and sometimes accompanied or 
associated with attacks of angioneurotic oedema 
or of intermittent haematuria, is the gangrene of Bay- 
naud’a disease. This disease is mot with in children 
and young persons as well as in adults, and the 
attacks occur most frequently in the winter months 
of the year. The distinct intermission of the attacks 
of local ischaemia and their frequent repetition are 
very characteristic signs of this disease. 

vi. Gangrene due to ergot-poisoning occurs only 
in persons living upon bread made from rye infected 
with the ergot fungus, and has never been known to 
follow the therapeutic use of the drug. The gangrene 
takes the dry form, and affects the fingers and toes, 
and also the tip of the nose and lobules of the ears. 

vii. If gangrene deveIoj)s with little or no pain, 
and without the usual sigfis of acute destructive 
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inflammation, examine carefully for evidences of 
nerve disorder, such as anaesthesia, loss of reflexes, 
loss of muscular sense, other changes in local nutri¬ 
tion, and for paralysis. If such phenomena are 
present the case may be regarded as a form of 
trophic gangrene. This is met with under the follow¬ 
ing conditions:— 

(а) As very rapid gangrene of parts exposed to 
pressure, friction, or other irritation, in some cases 
of paraplegia and hemiplegia^ to be distinguished from 
ordinary bedsores by the extent and rapidity of the 
gangrenous process and the impossibility of prevent¬ 
ing it by the greatest care in nursing. 

(б) Gangrene of the toes and sole of the foot in 
patients with locojnotor ataxy or spiyia hifida. 

(c) Gangrene of the fingers or hand in patients 
with syringomyelia. 



CHAPTER XXI 


DIAGNOSIS OF SWELLINGS IN CON¬ 
NEXION WITH BONES 

How to determine whether a swelling is connected 
with the adjacent bone has already been discussed 
in Chap. XIV., and the difficulty of so doing has 
been pointed out. In some few cases the doubt can 
only be cleared up by making a careful exploratory 
incision, but the use of X-rays has greatly lessened 
the number of such cases. In this chapter it is pro¬ 
posed to discuss how best to arrive at the diagnosis 
of the nature of a swelling that has already been 
found to be fixed to, and immovable apart from, 
bone. The diagnosis of special tumours of particular 
regions, such as spina bifida and tumours of the 
jaws or skull, is discussed in the chapters on regional 
diagnosis. 

1. Ascertain the history of the swelling. First, 
whether it is traumatic or spontaneous, then whether 
it appeared suddenly or developed more slowly, and 
finally whether it has continuously enlarged, re¬ 
mained stationary, or receded. 

Traumatio swellings may be dislocations, frac¬ 
tures, hasmorrhagic, inflammatory, or neoplastic. 
An injury may be the starting-point of a tumour 
growth, or a tumour may only become apparent 
when some trivial injury has snapped the thin 
shell of surrounding bone, as in cases of central 
neoplasm of the shaft of a bone. Where a history 
of injury is given, care must be taken to ascertain 
whether there were any symptoms previous to the 
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injury, such as local pain, and whether the injury 
is a sufficient explanation in itself of the subsequent 
course of events. 

Syonianeous swellings are inflammatory or neo¬ 
plastic. The acute specific fevers, especially enteric, 
are liable to be followed by inflammatory swell¬ 
ings of the periosteum. Swellings that appear 
suddenly are the direct results of injury—dis¬ 
location, fracture, effusion of blood. Swellings 
that develop acutely are usually inflammatory; 
a few are due to hssmorrhage, e.g. in scurvy-rickets. 
Chronic swellings may be the secondary results of 
injury, such as the thickening round a badly- 
set fracture, inflammatory, neoplastic, or diathetic. 
Swellings that progressively enlarge may be inflam¬ 
matory or neoplastic; very rapid steady growth 
is a sign of inflammation, while steady enlargement 
over a long period and to a great size is a frequent 
and very characteristic feature of new growths. 
Stationary swellings may be the result of injuries, 
of chronic inflammation, or of some forms of benign 
tumour. Receding swellings are always- either the 
result of injury, e.g. callus, or sub-periosteal haema- 
toma or inflammatory, e.g. a node. 

2. Examine the tumour with the hand and 
notice the following points: 

i. The part and the extenl of the bone involved: 
whether the diaphysis, the epiphysis, the junction 
between the two, the articular surface, or the entire 
bone.. 

ii. The number of the swellings: whether on one 
or on several bones. 

iii. The outline of the tumour: whether well- or 
ill-defined, whether globular, lobed, pedunculated, 
ensheathing, or a mere general enlargement of the 
bone. 
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iv. The consistence of the swelling: hard, firm, or 
soft, yielding under the pressure of the fingers with 
a crackling sensation (egg-shell crackling); uniform, 
or variable at difiereut parts. 

V. The presence of jmlsation in any part of the 
swelling, or of mobility in the bone at the site of the 
swelling. 

vi. The presence of local heat, tenderness or 
pain, or of oedema or redness—^signs of local inflam- 
motion. 

vii. The presence of a sinus leading to the bone :« 
with a probe a sequestrum may be struck. 

viii. The range, the smoothness, and the pain, if 
any, of the movement in the •neighbouring joints, 

3. Examine an X-ray picture of the part 
and notice the following points: 

i. The bone.—(a) Whether the line of the bone is 
continuous or interrupted, or its articular end is 
displaced. 

(6) Whether the bone is rarefied or condensed, 
whether its medullary canal is expanded, narrowed, 
or wholly ossified. 

(c) Whether the bone is bent or otherwise de¬ 
form^. 

{d) Whether the shadow of the bone is uniform, 
or at one or more places is denser from necrosis. 
Previous injection of lipiodol into a sinus will show 
the relation of the sinus to the bone or sequestrum. 

ii. The tumour.—(a) Whether the swelling is on 
the outside of the bone or within it. 

(b) Its exact relationship to the diaphysis, epi¬ 
physis, and articular surface. 

(c) Whether it is pedunculated or sessile, well 
circumscribed or infiltrating. 

(d) Its opacity or translucency; the distribution 
and arrangement of opaquer parts. 
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4. Investigate the general condition of the 

patient, looking especially for evidence of rickets, 
syphilis, tubercle, ansemia, and fever. In some cases 
a blood-count will be helpful. The evidence of a 
general diathetic state is only of value in the diag¬ 
nosis when the local findings point in the same 
direction, for a patient may sufier from syphilis or 
rickets and also from sarcoma. 

The facts thus ascertained are of value in the 
diagnosis as follows: 

1. Position of the lesion. —Acute and chronic 
inflammation and osteogenic sarcoma attack dia- 
physes; exostoses start at the line of junction of 
diaphysis and epiphysis, but as the bone grows in 
length an exostosis becomes farther removed from the 
epiphysis. Rachitic swellings are found at the union 
of diaphysis and epiphysis, or of rib and cartilage. 
Epiphyses may be attacked by tuberculosis, cocca! 
infection, and osteoclastoma, and the articular end 
may become the seat of gouty swellings and the 
osteophytic outgrowths met with in osteo-arthritis 
and Charcot’s joints. The periosteum is especially 
attacked by various inflammations and by endothe¬ 
lioma (Ewing’s tumour). The medulla may be the 
seat of acute or chronic coccal invasion, of tuber¬ 
culosis, of osteitis fibrosa or cyst, of myeloma, and of 
carcinoma. The compact bone may be the seat of 
rachitic bending, of osteomalacia, of Paget’s disease 
(osteitis deformans), or of necrosis. 

2. Changes produced in the bone. —i. Rare- 
fadtion of bone may be caused by tuberculosis, osteo¬ 
arthritis, osteitis fibrosa, in the separation of a 
sequestrum, and by metastatic carcinoma. 

ii. Goniensaiion of bone may be caused by the 
repair of inflammation, in osteitis deformans, and 
around a syphilitic, or siij>purative focus. 

K 
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iii. Expansion of bone is caused by sarcoma, 
carcinoma, or osteoclastoma, by osteitis fibrosa, and 
by hydatid disease. 

iv. Erosion of the surface of a bone is caused by 
sarcoma, and by epithelioma or other form of car¬ 
cinoma extending down to a bone. 

V. Spontaneous fracture in a i)one tumour may be 
caused by sarcoma, by secondary carcinoma, by 
osteitis fibrosa, by osteoclastoma, or by hydatid 
disease. 

vi. Softening of a bone is met with in swellings 
due to rickets and to osteomalacia. 

3. Physical characters of the swelling, i. 

The shape .—An ill-defined edge which gradually 
fades oil into the healthy bone is characteristic of 
inflammatory swellings; an abrupt outline is especi¬ 
ally found in new growths of all kinds. A growth 
ensheathing a bone and spreading along its surface 
is generally an osteogenic sarcoma; a globular outline 
is seen especially in osteoclastoma, cysts, and ivory 
osteomata; a pedunculated growth attached to a 
diaphysis and not in a tendon or muscle is an 
exostosis, while a similar bony growth in a tendon 
or muscle is due to myositis ossificans. 

ii. Consistence .—Bony hardness may be caused 
by ossification of the swelling, or by a lesion within 
a bone and expanding it. Some sarcomata of bone 
are so soft, and even fluid, as to give a sense of 
fluctuation. 

iii. Pulsation of a swelling of bone is due to 
extreme vascularity, and is seen only in sarcoma. 

4. Conditions of the overlying tissues.— 

Hypersemia, local heat, oedema, and tenderness 
are evidences of inflammation. A glossy stretched 
skin with enlargement of the subcutaneous veins 
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is a sign of actively growing and very vascular 
tumours. 

If the swelling is acute it is one of the 

following • 

Dislocation. Periostitis. 

Fracture. Osteo-myelitis. 

HsBmatoma. Deep abscess. 

For the diagnosis of dislocation and fracture, see 
Chapters XII., XIII. 

If the swelling fluctuates and is either present at 
birth or follows immediately upon an injury, it is a 

bssmatoma. 

But if the swelling has developed independently 
of injury, or has quickly but not immediately 
followed it, and there are the local signs of inflam¬ 
mation, with high temperature, quick pulse, and 
other evidence of fever, it is. acute periostitis. Of this 
there are two forms, circumscribed and diffuse. 

Circumscribed acute ^periostitis is generally due to 
an injury, sometimes to syphilis, or to enteric fever, 
and the history will determine this point. It is 
moat common in the tibia. Examine the part care¬ 
fully for fluctuation, which will indicate a periosteal 
abscess. 

An acute, exquisitely tender swelling starting in 
the growing end of a bone, usually with, but some¬ 
times without, a history of local trauma one to six 
days previously, and rapidly extending along its 
shaft, accompanied by local signs of inflammation, 
is caused by an infection of the part with virulent 
pyogenic bacteria, and is acute ostco-myelitis. The 
skin over the bone may not be reddened; there is 
oedema, and deep fluctuation can soon be felt. The 
constitutional symptoms vary in severity ; as a rule 
the temperature is high, and all the signs of fever are 
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marked; rigors or convulsions, profuse sweatings, 
delirium, and even coma may be met with. If the 
disease has not been arrested by treatment, it may 
present an enormous abscess surrounding the entire 
diaphysis of the bone, or sinuses leading down to a 
sequestrum, and there may be secondary abscesses 
and the other signs of pycBmia. As this disease 
starts near a joint, it is liable to be at first mistaken 
for rheumatism; this disastrous mistake can be 
avoided by noticing that the pain and tenderness are 
in the diaphysis, that the swelling extends rapidly 
along the diaphysis, that the constitutional symp¬ 
toms are very severe, and that only one joint appears 
to be affected. This disease attacks growing bones; 
it W'rv oceasionallv starts at a (listance fru]ii the end 


of the diaphysis in the comjdetcd bones of adults. 
It may occur in a less intense form than that described 
a})ove. Treatment should not be delayed in the early 
stages in order to obtain an X-ray, which frequently 
fails to afford evidence of the condition at its start. 
Later when new bone has formed and the sequestra 
are defined, the X-ray appearance is characteristic. 

A deep abseen unconnected with bone would be 
indistinguishable from the above except by finding, 
when opened, that the bone was nowhere exposed. 

Chronic swellings of bone are as follows: 


Hypertrophy. 

Rickets. 

Scurvy-riokets. 

Syphilis. 

Badly-united fracture. 
Periostitis. 


Abscess. 

Osteitis deformans. 
Necrosis and caries. 
Tumour. 

Myositis ossificans. 
Osteitis fibrosa. 


Hydatid cyst. 


Occasionally, without any symptom of disease, 
the Dones of a part or the whole of one limb, or of one 
side of^the body, are found larger than their fellows, 
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and are spoken of as hypertrophied. The name was 
formerly given to the elongation which sometimes 
ensues upon inflammation of a growing bone, and to 
the thickening resulting from chronic inflammation. 
Strictly speaking, the name hypertrophy should only 
be applied when the increased size of the bone is due 
to its increased function, as, for example, where a 
filmla enlarges to take on the function of the tibia 
rendered useless by injury or disease. 

If multiple symmetrical swellings occur in a child 
at the ends of the ribs, and over the junction of the 
epiphyses and diaphyses of the long bones, especi> 
ally at the lower end of the radius and tibia, and if 
with these there are bending of bone, due to its soft¬ 
ness, and delayed ossification, the diagnosis of rickets 
may be made. In most cases of rickets there will 
be a history of the active stage of the disease when 
there were present such signs as profuse sweating, 
especially about the head, with falling off of the 
hair, late eruption of the milk teeth, flabbiness of the 
muscles, emaciation, ‘‘pigeon-breast/* “pot-belly,” 
enlargement of the liver and spleen, vomiting, 
diarrhoea, and general tenderness of the surface. 

If, in a young child, the shaft of one or more of 
the long bones is found to be enlarged, very tender 
—so tender that the child does not move the limb, 
and screams when it is moved or touched—and there 
is marked aneemia, the condition is scurvy-rickets. 
The gums will be found swollen, with petechial 
hsemorrhages into them. This disease most often 
attacks the bones of the lower limb. It occurs in 
those brought up on artificial foods, is frequently 
associated with rickets, and whilst, commoner in 
the first twelve mouths, may arise in children of a 
few years of age. The response to ascorbic acid is 
dramatic and occurs in a few hours. 
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If the swelling occurs in the humerus, or tibia, of 
an infant or young child, is most marked over the 
epiphysial line, and gradually subsides up the shaft, 
especially if there is mobility of the epiphysis on 
the diaphysis, with soft or grating crepitus or sup¬ 
puration, it is syphlUtie disease of the bone. Other 
signs of inherited syphilis should be sought for. 
The disease may attack many bones, but in the 
limbs it is generally not symmetrical. 

If the swelling is at the site of an old fracture, 
is stationary, hard, and painless, it may be recog¬ 
nized as deformity due to union of the fracture In a bad 
position. The exact details will be seen in a good 
X-ray. In fractures where there has been much 
comminution of the bone, or laceration of the soft 
parts, the mass of callus effused is but slowly 
absorbed, and signs of it may be found for many 
months as a firm, painless swelling round the bone. 
There are certain very rare cases in which the callus 
about a fracture steadily enlarges for some time, 
and very closely simulates a sarcoma. 

A slowly formed swelling of a bone which gradu¬ 
ally fades of! into healthy bone, and is tender and 
painful, is due to inflammation of the periosteum— 
periostitis. This may be limited in area—circum¬ 
scribed ; or extend along a whole diaphysis—diffuse. 
It is often associated with inflammatory changes in 
the bone beneath and in the medulla— osteo-myelitis, 
A circumscribed periostitis is called a node; when 
caused by plastic ossifying periostitis it is known as 
a hard node; when the inflammatory effusion has 
softened into an abscess it is a soft node. Chronic 
inflammations of bone are most often due to tubercle 
and syphilis, but may be caused by enteric fever 
or by inflammation of a neighbouring soft structure. 

When the thickening of the bone is beneath a 
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long-standing ulcer or the scar of one, it may be 
attributed to the extension of inflammation from the 
ulcer to the periosteum. 

When a limited swelling of the bone softens into 
an abscess, the pus should be examined for the 
Bacillus typhosus. Typhoid periostitis and osteitis 
may follow the acute fever after a long interval, 
oven of years; it often attacks the ribs as well as 
the long bones of the extremities, and runs a slow 
course. 

When the swelling of the bone is limited in area, 
but involves the entire circumference of a long bone, 
runs a slow and almost painless course, and after a 
time an abscess appears, it is tuberculous. In the 
early stage the bone is rarefied, but later it is con¬ 
densed at the periphery. The patient is usually a 
child or youth, of delicate appearance, and he may 
bear other signs of tuberculosis. If the abscess is 
opened or has burst and formed a sinus, it is found 
that the sinus leads into a cavity in the bone, in 
which a sequestrum or soft carious bone may be 
felt. This disease is most often met with in the 
ends of long bones, in the metacarpus, tarsus, 
and phalanges, but it occurs also, rarely, in the 
shafts of long bones. It is the common cause of 
caries. 

Multiple, painful, tender swellings of subcuta¬ 
neous bones with a tendency to recurrence are easily 
recognized as syphilitic owing to their association 
with other signs of syphilis. A slowly formed diffuse 
bony enlargement of the shaft of a long bone, very 
hard and heavy, is syphilitic ; the disease affects all 
the parts of the bone—periosteum, compact bone, 
and marrow—and ends in ossification. Occasionally, 
gummata form in bone and break down as in other 
parts, with or without the formation of definite 
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sequestra ; the common bones to be thus affected are 
the vault of the skull, clavicle, and long bones of the 
limbs. Unlike other late syphilitic lesions, both 
these forms of syphilitic disease of bone^ may be 
accompanied by pain. 

One rare form of bone tumour, the so-called 
Ewing's tumour or endothelial myeloma, is frequently 
first diagnosed as a sub-acute or chronic infiamination 
of bone. This disease may arise in either a flat or 
long bone of a young adult, and in the latter case 
the middle of the shaft is affected. The initial 
swelling, which may vary in size l)ut tends to increase, 
is accompanied by pain and fever and the neighbour¬ 
ing lymph glands are enlarged. X-rays reveal 
invasion of the bone by the growth, and any new 
bone laid down takes the form of laminse concentric 
with the shaft. The diagnosis is confirmed by a 
biopsy or by noting the rapid response to treatment 
by X-rays. 

If there is a slight localized swelling of a long 
bone, which is the seat of constant and long-con¬ 
tinued aching pain, especially at night, with marked 
tenderness to pressure or to a smart tap just at 
one spot, and if, further, the X-ray shows a clear 
area of bone with condensed bone around it, and some 
subperiosteal new-bone formation, there is an abscess 
in the bone, sometimes called a Brodic’s absc(*.ss. 
(Plate I, Fig. 1.) 

A very chronic enlargement of a bone in a patient 
past middle life is probably osteitis deformans. If the 
bone is increased in length as well as in circumfer¬ 
ence, and becomes abnormally curved, and the X-ray 
shows that the medullary cavity is diminished or 
absent, this diagnosis is confirmed. The disease, 
known also as Paget*s disease of bone, affects many 
bones (skull, spine, clavicle, humerus, femur, pelvis 
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Fig. 2 .~ Osteoclastoma of lower end of radius (p. 299). 
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tibia, etc.), and is attended with “rheumatic’ 
pains. The disease may remain confined to one bone 
for months or years. (Plate II.) 

If the enlargement of the bone is attended with 
suppuration, and on opening the abscess, or on 
probing the sinus left by such abscess, hard, smooth 
bare bone is felt, necroiii has occurred. A seques¬ 
trum is shown in an X-ray as a shadow denser than 
normal bone. 

Inflammatory molecular disintegration or rare¬ 
faction of bone is often spoken of as earles or uloeratlon 
•f bone. In the spine it is recognized by the occur¬ 
rence of angular curvature, elsewhere by the exist¬ 
ence of a cavity where none should be; fine 
granules of dying bone at the deep end of a sinus 
may often be felt. The rarefaction of the bone and 
its exact extent are best learnt from an X-ray. 

A slowly growing or stationary tumour, noticed 
first in early life, hard in consistence, opaque to 
X-rays, and attached to the diaphysis at or near an 
epjphysis, is an ezostosii. Such a tumour is usually 
pedunculated, but may be sessile. It may be single 
or multiple, rounded or lobulated. It may have a 
bursa developed over it. hlxostosis commences as a 
cartilaginous outgrowth, and so long as the growth 
continues a layer of cartilage will be found over the 
bone, but when the bone is completed the whole 
exostosis ossifies and growth ceases. In rare cases 
the tumour continues to grow after the ossification 
of the affected bone is completed; such tumours have 
much cartilage in their composition and are liable 
to become sarcomatous. Exostoses are most often 
met with at the lower end of the humerus and femur, 
and at the upper end of the tibia, under the nail of 
the great toe, and on the skull. Starting in the limb 
bones at the epiphysial line, they may by the growth 
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of the diaphysis be found later at some distance from 
the epiphysis. (Plate III, Fig. 1.)^ 

A bony tumour or outgrowth extending along a 
tendon or in a muscle is the result of myositis ossllleans. 
(See p. 241.) This is usually, if not always, the result 
of injury. The growth may he attached to a bone or 
quite separated from it. When it occurs as a low 
smooth deposit of bone on the surface of part of a 
diaphysis, it is impossible to distinguish it from a 
periosteal node, or from a commencing periosteal 
sarcoma, without careful exploration by operation and 
microscopical examination of the tissue causing the 
swelling and of adjacent nuiscle. (Plate Til, Fig. 2.) 

If the tumour occurs in the hand or foot of a 
young person, is of slow and painless growth, smooth 
and globular in outline with rounded projections 
from the surface, is firm but not absolutely unyield¬ 
ing to pressure, and the X-ray shows the bone 
expanded over an almost transparent mass, a 
diagnosis of central chondroma may be arrived at. 
These tumours are frequently multiple. 

A steadily enlarging swelling, starting at the end 
of a diaphysis of a long bone, growing along the 
bone and more or less cnshcathing it, is an osteogenic 
sarcoma. In an X-ray the tumour is slightly 
opaque, with fine striations at right angles to the 
bone on which it grows. It may attain a great size, 
and through the stretched skin enlarged veins may 
be seen. Its consistence varies; part may chondrify, 
and ossification, spreading from the surface of the 
bone, plainly shown by X-rays, is common. The 
affected bone is usually eroded, and the tumour may 
penetrate into, and luxuriate in, the medulla; spontane¬ 
ous fracture is liable to occur. Very occasionally, a 
sarcoma shows no tendency to ensheathe the bone, 
but forms a globular outgrowth. (Plate IV.) 
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A swelling on a flat bone—e.g. the scapula or the 
innominate bone—which rapidly extends along its 
surface and quickly appears on its opposite surface, 
firm in consistence, smooth or slightly lobed in out¬ 
line, is a sarcoma. The rapidity of growth and the 
great size attained are very striking features of these 
tumours in their later stages. It is doubtful if 
pulsation is ever observed in this form of the 
disease. 

A steadily progressing enlargement of a long 
bone, shown in the X-ray to be due to a swelling 
within the bone which has replaced the cancellous 
bone and expanded the outer compact bone, is 
either an osteoclastomay central sarcomay or osteitis 
fibrosa with cyst-formation. 

If the central swelling of the bone involves the 
epiphysis largely, stretches and flattens the adjacent 
articular cartilage, fungates through the thin layer 
of compact bone, but does not grow with great 
rapidity, it is an osteoclastoma. In the X-ray this 
tumour gives a shadow in wrhich faint mottlings or 
striations are seen. (Plate I, Fig. 2.) 

If the central tumour differs from the above by 
involving the diaphysis more extensively, and by 
more rapid growth, greater destruction of bone, and 
earlier spontaneous fracture, it is a central sar¬ 
coma. Egg-shell crackling of the thinned expanded 
bone and pulsation of the tumour may be felt both 
in osteoclastoma and in central sarcoma. 

If the swelling is towards the end of the bone, 
very transparent to X-rays, the shadow being 
without mottling or striation, more or less globular 
in form, and the shell of bone, though thin, 
is unbroken, it is a serous cyst, or the result of 
osteitis fibrosa. In this disease the swelling develops 
slowly and may be arrested. Spontaneous fracture 
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may be the first evidence of the <iondition. The 
humerus and the femur are the bones most com¬ 
monly aflected, and X-rays may reveal an earlier 
stage of the disease in other bonca* A special 
interest attaches to that form of this disease in 
which many bones arc involved. In these cases 
there is found an excess of calcium in the blood, and 
operative exploration will discover an adenoma of a 
parathyroid gland, by the presence and activity of 
which the skeletal changes are produced. 

A swelling in a bone of a patient who has or has 
had carcinoma elsewhere—^particularly in the breast, 
prostate, supra-renal, or thyroid gland—^is probably 
a secondary carcinoma of bone. Its destructive 
effects upon the bone may be evidenced by the occur¬ 
rence of spontaneous fracture, or the X-rays may 
show the replacement of bone by a less opaque, 
mottled, and irregular substance. Such a growth is 
usually painful, but the occurrence of a spontaneous 
fracture may be the first symptom noticed. (Plate V.) 

A smooth, more or leas globular enlargement 
of a bone, shown to be due to a substance 
transparent to X-rays, which has rarefied and 
expanded the bone, may be a hydatid cyst If there 
is excess of the eosinophile cells of the blood, and 
if the patient has or has had hydatid disease else¬ 
where, the diagnosis is confirmed. The diagnosis is 
more readily made if the patient has lived in Aus¬ 
tralia, northern New Zealand, or Iceland, where hy¬ 
datid disease is common. The disease may be only 
discovered on the occurrence of spontaneous fracture, 
[t is met with in flat bones, as well as in Mther 
the shaft or the joint-ends of long bones. 

A soft or elastic, finely lobulated tumour with a 
limited attachment to a bone is a lipoma. These 
tumours are always congenital, and the diagnosis is 
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more readily made if this fact is brought out in the 
history. 

If a tumour in connexion with the shaft of a 
bone grows very slowly, assumes a smooth globular 
outline, and is hrm and painless, a fibroma may be 
diagnosed. In general features it will most nearly 
resemble enchondroma, from which it can only be 
distinguished by its position: ossifying enchoudro- 
mata start from the junction of epiphysis with 
diaphysis, and central enchondromata affect the long 
bones of the hand. From sarcoma it will be differ¬ 
entiated by its more chronic course, its very slow 
growth or even stationary character, and the absence 
of fracture or pulsation. An X-ray reveals no change 
in the bone outline. Fibroma is a very rare tumour 
of bone, except in the form of fibrous epulis. 



CHAPTERS XXII 


DIAGNOSIS OF DISEASES OF JOINTS 

AND BURS/E 

In this chapter an attempt will be made to enable 
the reader to examine intelligently and purpoaively, 
and then to arrive at a correct diagnosis of, any 
disease of a joint or of the structures immediately 
surrounding it. 

It will be convenient to consider, first, the general 
principles of diagnosis of articular disease, and then 
to refer in detail, where that is necessary, to the 
diagnosis of affections of individual joints. 

The examination of a joint should give infor¬ 
mation on three main points: (1) the condition of the 
joint structures—^synovial membrane, bones, carti¬ 
lages, and ligaments; (2) the range, smoothness, 
and painlessness of the joint movements; and (3) 
the condition of the tissues around the joint. 

The best method of examination is first of all to 
look at the joint carefully, next to feel it, then to 
study its movements, both active and passive, and 
to supplement this by a study of good comparative 
X-rays of the diseased joint and of the corre¬ 
sponding healthy one. By inspection of a joint we 
can learn the relation of the bones to one another, 
the attitude assumed, and the general form of the 
part, whether swollen, deformed, or wasted. By 
palpation we can determine more accurately whether 
a swelling corresponds to the outline of the synovial 
cavity, to one or more of the bones, or to neither 
of the joint structures; whether the swelling is 
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solid or fluid, and whether any one of the joint struc¬ 
tures is tender to pressure through it. Observation 
of the mobility of a joint tells us not only the range 
of movement, whether normal, limited, or excessive, 
but also whether it is smooth or uneven, painless 
or painful. X-rays show changes in the structure 
and density of the articular bones, as well as in their 
outline and relations. They may also show changes 
in the soft parts too, such as effusions, abscesses, 
cysts, and new growths. 

I. The Structures involved 

Disease in the neighbourhood of a joint often 
simulates disease of the joint itself; it is therefore 
very important to notice whether any swelling 
present corresponds in outline with some neighbour¬ 
ing structure, such as a bursa or synovial sheath, 
and not with the articular cavity or either of the 
bones. Movement of a joint is usually attended 
with movement also in adjacent bursse and synovial 
sheaths, and pain and creaking due to disease of 
the latter may be mistaken for articular pain and 
creaking. To avoid this error, notice the exact seat 
of the pain and creaking, and especially whether these 
signs can be elicited by manipulations which cause 
movement in the bursa or synovial sheath in ques¬ 
tion without movement of the joint. For example, 
the prepatellar bursa can be tested by moving the 
skill over the front of the knee; the synovial sheaths 
of the ankle or wrist can be tested by moving the 
digits while the ankle- or wrist-joint is held fixed. 

When a swelling is found which corresponds in 
outline to some neighbouring structure, as a bursa 
or synovial sheath, and not to the articular cavity 
or to any of its bones, and if at the same time there 
is no alteration in the mobility of the joint, or pain 
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produced by it ujiless it excites it in the inflamed 
structure outside, it will be at once known that the 
disease is extra-articular; such cases are of common 
occurrence, e.g. housemaid*s knee, and teno-synovitis 
of the wrist or ankle. On the other hand, when 
a swelling corresponds in outline to the synovial 
cavity of a joint, or to one of the articular bones, 
or when the motion of a joint has lost its smooth¬ 
ness, or is painful, or the articular bones are found 
sensitive to pressure or shocks transmitted through 
them, it may be judged that the actual joint struc¬ 
tures are involved. 

1. When a swelling is present which corresponds 
in outline to the synovial cavity, or movement of 
the joint is attended with soft creaking, the disease 
is adecting the synovial membrane of the joint. 
The changes met with in the synovial membrane 
are mainly three: (i) effusion of blood, serum, or 
pus into the cavity, distending it more or less; 
(ii) infiltration .of the synovial membrane causing 
thickening of the tissue, tuberculous, syphilitic, or 
sarcomatous; and (iii) hypertrophy of its fringes, 
rendering the surface villous. 

2. The signs of disease of ligaments are, in 
the early and acute stage, tenderness, especially at 
the attached end of a ligament, pain on any move¬ 
ment which stretches the ligament, and later, dis¬ 
placement of bones, or an abnormal range of mobility 
in the joint, from shortening or from lengthening of 
the ligaments. Ligaments are never the only struc¬ 
tures of a joint affected by disease, and these signs 
therefore are always combined with others. 

3. When the movement of the joint has lost its 
usual smoothness and is accompanied by hard grat¬ 
ing or a soft rubbing or a crackling sensation, or, 
again, when nodular growths can be felt springing 
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from the edge of the articular cartilage, the disease 
is known to be affecting the cartilage. In the 
acute diseases of joints the occurrence of severe 
starting-pains, especially just as the patient is fall¬ 
ing asleep, is regarded as evidence that the articular 
cartilage is involved. Disease very rarely, if indeed 
ever, begins in articular cartilage. 

4. If an articular bone is found swollen, and 
tender on pressure, and if pain is excited by force 
transmitted through it, or if the X-ray shows 
alteration in the outline or in the intimate structure 
of the bone, it will be known that the articular 
bone is diseased. 

5. If a swelling corresponds in position and out¬ 
line to a bursal cavity, or there is soft friction felt 
on movement of the walls of a bursa over one another 
while the neighbouring joint is at rest, it will be 
evident that the disease is in a bursa. 

6. And when a swelling corresponds in position 
or outline to a tendinous synovial sheath, or pain 
and soft grating are elicited by movement of a 
particular muscle or muscles while the adjacent joint 
is kept at rest (where this is possible), the diagnosis 
of disease of a synovial sheath is obvious. 

7. Lastly, a swelling or other morbid phenomenon 
may not correspond with any special structure, but 
may involve the common connective tissue of the 
part. 

Many joint diseases affect more than one of the 
above structures, either primarily or in succession, 
and in the latter case it may be impossible to tell 
where the disease originated; but wherever it is 
possible, a.id certainly in all cases of early disease, a 
careful attempt to localize the affection will usually 
he attended with success. 

Finally, it mu^t be remembered that joints are 
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not infrequently the site of hysterical symptoms. 
Cases of this kind are commoner in women, but are 
not confined to one sex, or any one age period. The 
complaint is usually of fixity of the joint, with or 
without pain. If the latter is accompanied by tender¬ 
ness, such tenderness will probably be very super¬ 
ficial. The joint may be fixed in the position charac¬ 
teristic of rigidity due to organic disease, but fre¬ 
quently the diagnosis is suggested at once by noticing 
that the position assumed is the very opposite of 
this. It is confirmed by the failure to detect any 
alteration in the joint structures or any sufficient 
cause for joint disease, as well as by the discovery 
of other functional manifestations. 

II. Nature op the Affection 

The surgeon must next determine the nature of 
the affection present. Inflammation in its various 
forms is the most frequent disease, and its symp¬ 
toms are like those observed in other situations. 
Degenerations and neoplasms are also met with. 

A. Acute disease. —^The acute diseases of joints 
most often affect mainly the synovial membrane and 
are characterized by more or less rapid and abundant 
effusion of fluid into the cavity. Where the effusion 
follows immediately upon a severe injury to the joint, 
especially a fracture of one of the bones into the 
joint, e.g. the patella, it is an effusion of blood— 
hsemarthrosis. Signs of bruising of the soft parts, or 
their subsequent staining with blood pigment, would 
confirm this diagnosis. A sudden effusion into a 
joint after even moderate use of the part, or some 
trifling strain, in a patient with the history and 
evidences of hmmofhilia, is also to be recognized as 
naemarthrosis. 

A rapid effusion of fluid into a joints cither spon* 
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taneous or quickly following over-use, or sprain, or 
an “ internal derangement of the joint, is in nearly 
all cases at first a serous synovltb. With this there 
may be some local heat, slight redness of the skin 
if the joint is not thickly covered, pain on and 
limitation of movement, and some pyrexia. When 
the pain is severe, and there are acute local tender¬ 
ness, and great pain on movement, and the outline of 
the joint is blurred by swelling outside the synovial 
membrane, the ligatnents of the joint are also acutely 
inHamed. 

When the swelling steadily increases and is sup¬ 
plemented by superficial oedema, and the local pain, 
tenderness, heat, and redness become more marked, 
suppuration is indicated. W'ith the formation of pus 
in the joint cavity the fever increases, the daily range 
of temperature becomes greater, and there may be a 
rigor. In all cases of doubt, and where from the 
nature of the case suppuration is likely to occur, 
some fluid should be removed from the joint by 
puncture to determine its nature, and also to allow 
a bacteriological examination to be made. In pyeemia 
suppuration occurs in joints not only very rapidly 
but without much pain or local oedema. 

There are many forms of acute synovitis and arthritis 
which must be distinguished. For this purpose in¬ 
quire carefully into the apparent cause of the malady, 
especially injury, over-use, or sudden slipping or lock¬ 
ing of the joint. Notice whether more than one 
joint is affected, and inquire into the previous history 
of the patient, immediate and remote, particularly 
for evidence of rheumatism, gout, gonorrhoea, syphilis, 
pyorrhoea, or suppuration in any part of the 
body. 

1. When the synovial effusion quickly follows 
upon an injury such as a sprain, or upon over-use, 
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or any form of “ internal derangement ” of the 
joint, it is a case of traumatic synovitis. 

2. When the inflammation quickly follows a 
wound into the joint cavity, is intense and rapidly 
runs on to suppuration, it is the result of infection 
of the joint with pyogenic organisms^ and the par¬ 
ticular organism must be identified. 

3. A synovial effusion which has developed rapidly 
and insidiously, i.e. without acute local pain and 
bright redness of the skin, in a patient suffering 
from fever with considerable daily range, possibly 
interrupted by a rigor or rigors, with sweating, 
wasting, and general illness out of proportion to 
the joint affection, is pyamic synovitis. The effusion 
is purulent from the first, and contains Blrei)tococci, 
or, less commonly, staphylococci or one of the 
specific pus-producing organisms. Several joints 
may be affected, and the cartilage and bone are liable 
to be eroded. In almost every case the primary 
focus of disease is quite obvious. 

4. An acute inflammation of a joint coming on 
during or soon after an attack of pneumonia, typhoid 
fever, influenza, or scarlet fever is due to infection 
of the joint with the specific organism of the disease. 
Wherever possible the organism should be identified. 
As a rule, the effusion in these cases remains serous, 
but in the pneumococcal variety it frequently be¬ 
comes purulent. Pneumococcal arthritis also occurs 
apart horn any other pneumococcal lesion. Exactly 
similar joint affections may be caused by pyorrhoea, 
or by chronic suppuration in the nasal sinuses, 
alimentary or genito-urinary canals. 

5. An acute swelling of a joint coming on spon¬ 
taneously in a patient who has gonorrhoea or gleet 
is gonorrhcBol arthritis. Cases vary much in severity ; 
there is usually, in addition to synovial effusion, some 
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swelling of the ligaments of the joint, and more pain 
and tenderness than in a simple synovitis; suppura¬ 
tion may occur, and ankylosis often results. The 
disease attacks the large joints, especially the knee, 
ankle, and wrist; it may be associated with inflam¬ 
mations of fascise and aponeuroses. The gonococcus 
is only occasionally found in the fluid in the joint. This 
disease may come on at any time during the course of 
gonorrhoea, and when the local evidences of this 
disease are only to be detected by careful examina¬ 
tion. 

6. If several joints are simultaneously or succes¬ 
sively attacked with moderate, general, ill-defined 
swelling, and the parts are found slightly red, tender, 
and very painful on any movement, and along with 
this local condition there are acute pyrexia, profuse 
sour-smelling perspiration, concentrated acid urine, 
a coated tongue, and particularly if there is peri¬ 
carditis, endocarditis, or pleurisy, or a history of 
previous attacks, the surgeon will recognize the joint 
affection as a part of acute articular rheumalism. 
The number of joints affected, the rapid onset and 
subsidence of the local lesions, the character of the 
general disturbance, and the history of previous 
attacks are the main points on which to found a 
diagnosis. 

7. If a patient is seized in the night with a very 
severe pain in a joint which in a few hours becomes 
swollen, with a red glossy appearance of the skin 
over it, and oedema of the subcutaneous tissue, the 
part being exquisitely tender, and the temperature is 
only moderately raised, it will be recognized as acute 
goul. Tliis diagnosis will be confirmed if the affected 
joint is the metatarso-phalangeal, if previous similar 
attacks have occurred, and particularly in that joint, 
and if there aro other evidences of gont such as 
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tophi, dyspepsia, cramps, or excess of uric acid iu 
the blood. 

8. A slightly painful effusion into a joint arising 
spontaneously in a patient who is the subject of 
early secondary syphilis is syphilitic synovitis. The 
diagnosis is confirmed by a positive Wassermanu 
reaction and by rapid resolution under anti-syphi¬ 
litic treatment. Syphilitic synovitis occurs also in 
the congenital type of the disease and takes the form 
of a painless, rapid effusion into one of the large 
joints, unaccompanied by any limitation of move¬ 
ment, and with a tendency to recur from time to 
time, and to involve the same joint iu the opposite 
limb. (Chitton’s joints). 

9. If in an infant or a young child a joint—especi¬ 
ally the hip or shoulder—becomes acutely swollen, 
with great local tenderness and pain on any move¬ 
ment, and the child is very ill with high fever, it 
is a case of the acute arthritis of infantsy due to in¬ 
fection of the joint with virulent pyogenic organisms, 
and quickly resulting in suppuration and more or 
less destruction of the joint, and dislocation. 

10. Where a joint becomes suddenly and spon¬ 
taneously greatly distended with fluid, and there is 
neither pain nor tenderness, nor marked limitation 
of movement, it is Charcot's disease—neuropathic 
arthritis, and the reflexes, the pupils, and the sensation 
in the limbs should be examined for evidence of 
neuro-syphilis or of syringo-myelia. (See p. 315.) 

11. If there is a fluctuating swelling in the posi¬ 
tion of a bursa, with pain, tenderness and redness 
of the skin, and some pyrexia, it may be diagnosed 
as acute bursitis; and if the surrounding tissues 
become oedematous, the pain throbbing in character, 
and the temperature still more raised and variable 
during the day, it indisates that suppuration has 
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occurred. This affection is most frequently seen 
in the bursae over the patella and the olecranon, 
or in a bunion, and is often the result of a 
wound. 

12. If the patient complains of sharp pricking 
pain in the site of a bursa, and it is found tender 
on pressure and yields soft crepitus or friction when 
the part is so pressed or moved as to glide the two 
surfaces of the bursa over one another, it is to be 
recognized as subacute plastic or dry bursitis. This 
is seen most often and is most readily diagnosed 
in the prepatellar bursa. 

13. An acute swelling over a tendon sheath, with 
increased pain and creaking on moving the tendon 
in its sheath, is acute tenosynovitis ; this is most often 
seen in the wrist and ankle, as the result of strain or 
overuse, or as a complication of gonorrhoea, but it 
may be rheumatic or gouty. 

B. Chronic disease. —In examining a chronic 
joint affection, notice particularly the following 
points : 

i. The presence of effusion into the joint cavity, 
and its amount. 

ii. Thickening of the synovial membrane, and of 
the parts around the joint. 

iii. The shape of the bones, whether enlarged, 
worn away, or greatly absorbed. 

iv. Partial or complete displacement of the bones, 
due to alteration in their shape or to changes in 
the ligaments. 

V. The structure and density of the bone, as 
shown in an X-ray. This will also show the outline 
and relative positions of the articular bones. 

vi. The movement of the joint—whether smooth 
or rough; normal, limited, or excessive in range; 
painful or painless; even or liable to locking. 
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vii. The seat and character of pain present, the 
influence upon it of movement and of pressure 
through the bones. 

viii. The muscles, whether rigid or w’^asted. 

ix. The presence of an abscess or sinus. 

X. The history of the affection and the existence 
of other signs of diathetic or liervous disease. 

1. When there is simply synovial effusion, and 
particularly when it follows upon an injury or per¬ 
sists after an acute onset, and there is no evidence 
of tubercle, gonorrhoea, syphilis, lurmophilia, or tabes 
dorsalis, it is a chronic serous synovitis. 

2. When with, or without, moderate effusion 
into the joint the synovial membrane is found to 
be thickened, and the movement of the joint is 
greatly limited, and using it soon brings on pain, 
tuberculous synovitis must be suspected. Early diag¬ 
nosis of this affection is all-important, and yet there 
may be at this stage no more definite signs than these. 
The diagnosis is made with greater confidence if the 
patient is young and shows evidence of previous or 
co-existing tuberculous infection. In slightly more 
advanced cases an X-ray examination reveals com¬ 
mencing caries of some part of the articular bone with 
surrounding rarefaction. 

3. If there is an ill-defined swelling of a joint, 
giving it a more or less globular outline, and the 
joint is held rigid by the muscles, and movement is 
painful, and the bone or bones feel enlarged Jind 
are tender to pressure, the case is one of tuberculous 
arthritis involving the bone. Tuberculous disease of 
joints runs a variable course, and its signs differ 
in successive stages of the disease; its main fea¬ 
tures are its insidious onset (sometimes there is 
a distinct history of injury), its chronic course, 
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the signs of infiltration of synovial membrane, 
of bone, and later on of ligaments, the ten¬ 
dency to softening of the tuberculous tissue into 
so-called abscesses which may burst and lead to 
chronic sinuses often connected with carious bone, 
and in the worst cases dislocation or destruction ol 
the joint. Great wasting of muscles, starting-pains, 
pallor, and other tuberculous symptoms are further 
accompaniments often met with. Until abscess 
forms, the skin over a tuberculous joint is not red¬ 
dened, although the part is a little hot to the hand ; 
this fact gave rise to the old name of “white swelling.” 
(Plate IX, Pig. 1, p. 325.) X-rays will show rare¬ 
faction or erosion of the bone at the site of the bony 
deposit, with irregularity of the articular surface when 
the process has reached the joint cavity. 

i. If a joint slowly enlarges, with little or no 
pain, and a firm brawny infiltration of the synovial 
membrane and ligaments is found, and particularly 
if this infiltration involves only a part of the joint, 
or if it spreads slowly to the surface and then 
ulcerates and .sloughs, the. case is one of syphilitic 
gummatous arthritis. A history of syphilis, and a posi¬ 
tive Wassermann reaction, make the diagnosis certain. 

5. Very rarely a similar condition accompanied by 
bony changes and some creaking occurs in children 
suffering from congenital syphilis and is known as 
chondro-arthritis syphilitica of Virchow. 

6. When a joint slowly becomes stiffened and 
movement in it is painful, and the bones are found 
to be the seat of nodular thickenings on the margin 
of the articular surface, and movement of the joint 
is attended with creaking or grating from rough¬ 
ness of synovial membrane and cartilages, or erosion 
of the cartilages, and the X-rays show rarefaction 
of the bone with lipping of the articular surface, or 
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osteophytic growths, the condition is osteo-arthrltls. 
Of this disease there are several varieties: 

(а) Osteo-arthrilis of children, or StilVs disease, in 
which the disease comes on insidiously, is attended 
with marked thickening of bones, and is accom¬ 
panied by enlargement of the spleen and lymphatic 
glands. It is distinguished from syphilitic arthritis 
by the Wassermann reaction being negative. It 
quickly leads to ankylosis. 

(б) Acute osteo-arthritis, which comes on in adol¬ 
escents and young adults, attacks many joints, runs 
a rapid course, leads to great deformity and stifFness 
and may entirely cripple the patient. 

(c) Chronic osteo-arthritis of middle age, attacking 
several joints, especially those of the fingers and the 
knees, running a slow and often intermittent course, 
and more frequent in women than in men. 

The ultimate cause of these two varieties, (6) 
and (c), lies very frequently in an ascertainable focus 
of chronic infection or toxaemia, and the presence 
of oral, nasal, or pelvic infection, or of intestinal 
stasis or toxaemia, should be sought for. 

(d) Monarticular osteo-arthritis or traumatic osteo¬ 
arthritis, following on an injury to the joint or 
coming on after prolonged strain, brought about by 
occupational use, as of the hip-joint in labourers, or 
more commonly an alteration of the normal mechanics 
of the joint, as in severe bow-legs or knock-knee, or 
a malunited fracture of the bone above the joint. It 
is attended with considerable but varying pain, and 
leads to much deformity and stiffness. (Plate VI.) 

7. When a joint has become abnormally mobile 
(e.g. lateral mobility in an extended knee), with very 
marked grating in the joint and considerable de¬ 
formity from absorption of bone, displacement of 
joint-ends, nodular outgrowth of bone, or effusion, 




Osteo-arthritis of both hip-joints (p. 314). 
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and these changes have occurred rapidly and pain¬ 
lessly, it is Charcot’s disease of the joint. The onset 
is usually acute and attended with great effusion 
and the disorganization of the joint occurs rapidly. 
The disease is much more rapid, in its course than 
osteo-arthritis, and is also distinguished from it by 
its painlessness. An X-ray shows in the ball-and- 
socket joints (hip and shoulder) great destruction of 
the bones; in the hinge-joints, on the other hand, 
there is pronounced new formation of bone. Signs 
of neuro-syphilis or of syringomyelia arc usually 
to be found. (Plate VII.) 

8. If the patient has experienced several attacks 
of acute pain, tenderness, and swelling of a joint, 
and the part is found permanently enlarged, with a 
smooth or nodular deposit around it, either fixed 
to the bones or movable over them, and the joint 
is cither ankylosed or moves without creaking or 
grating, and especially if the disease occurred first 
in the joint of the great toe, and there are other 
signs of gout such as tophi, rigid arteries, dyspepsia, 
excess of uric acid in the blood, it is ehronle gout. 
The position of the disease, its onset by successive 
acute or subacute attacks, the character of the 
“ chalk-stones ” and the other evidences of gout 
distinguish this from osteo-arthritis; it is more 
common in men than in women. 

9. For the diagnosis of osteoclastoma of epiphyses, 
see p. 299. A soft sarcoma springing from a bone 
may burst through into the synovial cavity and fill 
it out, and so simulate synovitis; the diagnosis will 
be determined by the swelling not being limited to 
the joint cavity, by its constant growth, and by a 
puncture yielding only blood ; later on by ulceration 
of the skin, and fungation of the tumour. 

10. If, during movement of a joint, it becomes 
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locked in the flexed position, with intense, sickening 
pain, the presenoe of a loose body in the joint must 
be suspected; and if the attacks recur from time to 
time, while under some sudden passive movement 
both the pain and the immobility abruptly pass off, 
and particularly if the cartilage can be felt moving 
within the synovial cavity, the diagnosis becomes 
certain. Such a loose body is either a detached 
portion of an interarticular fibro-cartilage or of the 
articular cartilage plus a scale of the subjacent 
bone—the name osteo-chondritis dessicans is given 
to the disease producing such an occurrence—or a 
cartilaginous or bony nodule in the synovial mem¬ 
brane. The previous history of a wrench of the 
joint, or of a direct ])low, or of osteo-arthritis may 
point definitely to one of these. In sf>me cases the 
“loose body” is felt by the patient and the surgeon, 
and the diagnosis is made previous to its slipping 
between the bones and causing the severe pain. An 
X-ray may show the loose body, especially when it 
consists partly of bone. 

11. A fluctuating tumour occupying the position 
of a bursa, with no local heat or redness of the skin, 
and but slight pain, and no tenderness or pyrexia, 
is to be diagnosed as chronic serous bursitis. 

12. When, in the position of a bursa, a soft 
grating sensation occurs on moving the part, or a 
small movable body or bodies can be felt, it is a 
case of chronic polypoid bursitis. There may be more 
or less effusion into the bursa. 

13. A chronic effusion into a bursa with mode¬ 
rate thickening of its wall is a tuberculous bursitis. This 
may ulcerate through the skin and lead to a tubercu¬ 
lous sinus. It may be a sequel to tuberculous osteitis. 

14. When, at the site of a bursa, a very firm 
tumour slowly forms, and either steadily grows or, 
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having attained a certain size, becomes arrested, it 
is chronic plastic or fibrous bursitis. Ossification, sug¬ 
gested by extreme hardness and proved by an X-ray, 
is not unknown as the final stage of this condition. 

15. If a bursa undergoes steady enlargement for 
some weeks, and a firm, solid, painless tumour 
results which slowly shows signs of central softening 
with purplish discoloration of the skin, and later 
still, ulceration, syphilitic bursitis is to be diagnosed. 
Confirmation of this diagnosis is found in the 
Wassermann reaction and the effect of anti-syphilitic 
treatment. 

16. A tense globular fluctuating cyst, not adherent 
to the skin, but found to be adherent to a synovial 
sheath, or to a joint, or to be reducible into a joint 
by gentle continuous pressure, is a synovial cyst. These 
cysts are most common on the back of the hand and 
dorsum of the foot; but they are also met with in 
connexion with other joints and synovial membranes, 
particularly in cases of osteo-arthritis, and are then 
known as Morrant Baker’s cysts. The cyst may be 
found at some distance from the joint with which it 
is connected, e.g. in the middle of the arm, in the 
upper third of the forearm, or in the calf. 

17. A chronic effusion into a synovial sheath, 
with thickening of its walls, is tuberculous teno¬ 
synovitis. The effusion often contains “ melon-seed 
bodies,” giving rise to characteristic fremitus. 

in. Special Features of Diseases of 
Individual Joints 

Slioiilder-joint.—Owing to the deep position of 
this joint, distension of its synovial cavity does not 
readily give rise to a fluctuatiiig swelling, and only 
in some cases can a soft elastic or fluctuating pro¬ 
trusion be felt in the axilla : but in omtte synovitis 
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the joint is held fixed, and the prominence of the 
shoulder is increased. When a chronic effusion is 
present, as in Charcot’s disease, the arm may be 
lengthened ; the head of the humerus can be pushed 
up into its proper place, and then felt to fall again. 

When the prominence of the shoulder is con¬ 
siderably increased, and fluctuation is detected 
through the deltoid muscle, or from its anterior to 
its posterior border, while the joint is not fixed, 
nor its movement painful provided that the limb 
is kept abducted to relax the deltoid muscle, the 
surgeon will diagnose effusion into the bursa beneath 
the deltoid. 

Tuberculosis of this joint may be insidious in 
onset, and quiet in its course, leading to fibrous 
ankylosis without any complaint of pain or any 
signs suggesting effusion or softening of tuberculous 
tissue. 

Elbow-Joint. —Distension of the synovial cavity 
is most apparent on the outer side of the olecranon 
and over the head of the radius: sometimes it 
causes the obliteration of the space between the 
olecranon and the inner condyle of the humerus, or 
bulging above the olecranon. 

The ease with which each of the three bones 
entering into this joint can be felt renders the de¬ 
tection of disease limited to one or other of them 
comparatively easy. The only bursa in this situation 
liable to be inflamed is one placed over the olecranon 
under the skin ; effusion into it causes a swelling in 
the middle line of the joint behind, obscuring the 
olecranon, instead of on each side of that bone as in 
synovitis. The nearness of this bursa to the skin 
renders it especially liable to acute inflammation 
after blows upon or abrasions of this region. 

For disease of the ivrist-jointf see Chap. XLVI. 
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Hip-joint. —Three circumstances invest the diag¬ 
nosis of diseases of the hip-joint with special diffi¬ 
culty and importance. The joint is so deeply placed 
and well covered with thick muscles that the actual 
joint itself cannot be felt, nor can distension of its 
synovial cavity be clearly defined. The lumbar 
spine is so movable that the actual relative position 
of the bones of the hip is concealed by compensatory 
rotation of the pelvis ; a flexed, abducted or adducted 
joint often appearing “ straight.*’ And, lastly, affec¬ 
tions of certain neighbouring parts very closely simu¬ 
late disease of the hip-joint itself. The examination 
of the hip should therefore be carried out with 
method and precision, and the following points 
should be investigated : 

1. RelatiFe position of femur and Innominate bone.— 

To determine this, place the patient fiat on 
his back on a firm mattress, and see that the spine 
is fiat on the mattress and that a line between the 
anterior iliac spines crosses at right angles one drawn 
from the xiphoid cartilage to the symphysis pubis. 
In such a position of the spine and pelvis the lower 
limbs should lie flat on the couch, they should be of 
equal length, and the thighs should be either parallel 
or slightly and equally adducted. 

Departures from this normal standard come under 
two heads: the thigh may be held in some position 
in the usual range of mobility of the joint—flexion, 
rotation, abduction, adduction; or the femur may 
have a relation to the innominate bone impossible 
to a healthy joint—displacement. 

When the joint is flexed, the thigh can still be 
placed straight down by tilting the spine into a 
position of lordosis; when this is marked, the hollow 
under the back is readily recognized. In order to 
detect a slight degree of flexion, and also to measure 
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its amount, the surgeon should grasp the knee of 
the sound limb and raise tlie thigh until it lies 
with its whole length along the front of the trunk 
(i.e. the hip-joint is fully flexed), when the spine 
will be extended : if now the suspected limb still 
lies flat along the couch, there is no flexion of the 
joint; if, on the other hand, the diseased limb rises 
as the spine is extended by this manoeuvre, it shows 
that the hip is flexed, and the vertical height of the 
knee above the mattress is a measure of the amount 
of flexion of the hip-joint. 

Just as flexion of the lumbar spine can conceal 
flexion of the hip, so lateral rotation of the pelvis 
can conceal abduction or adduction of the femur. 
In a case of adduction of the hip in order to bring 
the two limbs parallel, the pelvis will be so raised on 
the diseased side as to bring the foot considerably 
above its fellow. Similarly, rotation of the pelvis 
downwards to bring an abducted limb to the ground 
makes it appear longer than its fellow. The in¬ 
fluence of rotation of the pelvis upon the apparent 
length of the limb must never be forgotten. 

Flexion is the most constant deformity observed 
in inflammation of the hip, but it is also observed 
in cases of ilio-psoas abscess, in effusion into the 
bursa beneath the psoas, and in some cases of peri¬ 
tonitis, appendicitis, and renal colic; it is not a 
feature of sacro-iliac disease unless complicated with 
ilio-psoas abscess. Abduction of the thigh is seen in 
the early stages of hip disease, i.e. tuberculosis, and in 
cases of synovitis; adduction is found in osteo-arthritis 
and in the later stages of hip disease, and it becomes 
exaggerated when the head of the femur is dislocated 
on to the dorsum ilii. Rotation of the femur is also 
produced by disease; eversion is seen when the syno¬ 
vial cavity is distended as in simple synovitis or in the 
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early stage of tuberculosis, in any condition leading to 
tension of the ilio-psoas muscle, such as abscess in its 
sheath or in the bursa beneath it, and in coxa vara; 
inversion is found in osteo-arthritis and in the later 
stage of tuberculosis, especially when the femur is 
dislocated. 

The mutual relations of the bony prominences 
of the hip should then be ascertained by comparative 
measurements on the two sides. (ySee p. 171.) The 
great trochanter may be raised to a slight extent, 
by absorption or by bending of the neck, by flattening 
of the head of the bone, or, to a more marked extent, 
by separation of the upper epiphysis of the femur 
and by dislocation of the femur. Approximation of 
the trochanter to the median line may be caused 
by coxa vara, by absorption of the neck or head of 
the bone, and by displacement of the femur through 
the acetabulum into the pelvis; on the other hand, 
undue prominence of the trochanter is caused by 
dorsal dislocation of the bone. The head of the 
bone may be felt in the buttock, or the extreme 
shortening, adduction and rotation of the thigh, 
together with a marked hollow in the groin, may 
indicate dislocation of the femur. An X-ray will, 
of course, show the exact position and outline of the 
bones. 

2. Mobility of the Joint—^Test its range, the charac¬ 
ter of resistance offered, its smoothness, and whether 
movement is painful or not. For this the left hand 
should be placed firmly upon the pelvis, and the 
right hand, grasping the knee, should first make 
gentle, and then more forcible, attempts to flex 
and extend, abduct and adduct, and rotate the 
thigh. Care should be taken to divert the patient’s 
attention as much as possible while carrying out 
this manipulation. The surgeon should notice (1) 
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whether the pelvis follows the movements of the thigh 
closely, or whether there is only a limited range of 
movement of the joint; (2) whether the movement is 
painful and, if so, whether, when the joint is fully 
flexed, rotatory and lateral movements are still pain¬ 
ful and limited, or painless, free, and smooth ; (3) 
whether movement is attended with grating or cre¬ 
pitus, soft or hard, smooth or rough. Limitation of 
movement of the joint may be due to ankylosis, to 
muscular spasm, or to deformity or displacement of 
the bones. It is a very important sign of disease. 
Limitation of movement in one special direction, or 
in one position of the joint only, always indicates 
that it is due to some particular local condition and 
not to a general disease of the joint. Thus, when 
extension of the joint is painful and limited, but 
on full flexion the rigidity and pain in moving the 
thigh pass off, it indicates that there is spasm of 
the ilio-psoas muscle only, and careful examination 
should be made for abscess in its sheath, or between 
it and the capsule of the joint. If all rigidity passes 
off under an anaesthetic it is entirely muscular. In 
connexion with this symptom notice the tension of 
the adductor tendons and of the sartorius. 

3. Condition of the bones, their outline, and sensitifeness. 
—The outline of the trochanter should first be com¬ 
pared on the two sides, and then, the palm of the 
hand being placed flat on the trochanter, firm and 
gradually increasing pressure should be made in the 
line of the neck of the bone; if this elicits signs of 
pain it indicates tenderness to pressure and inflam¬ 
mation of the neck or head of the femur. This sign 
should not be elicited by sudden blows upon the 
trochanter or upon the heel; in children the mere 
blow may cause them to cry, and in all patients 
alike unnecessary pain may be caused ; when the 
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heel is struck the position of the tender part cannot 
be precisely localized. The surgeon should next 
place one hand on the front of each iliac crest and 
attempt to press these two bones asunder or together, 
and to compress the pelvis laterally; by this means 
some slight movement is occasioned between the 
ilium and sacrum, and by the occurrence or non¬ 
occurrence of pain it may be inferred thet that joint 
is, or is not, diseased. 

4. Swelling about the hip. —Any swelling of the part 
should be carefully investigated; there may bo sim¬ 
ply indistinct fullness in the groin, or swelling of the 
inguinal glands, or a fluctuating collection of fluid. 
If the latter, care should be taken to notice whether 
it corresponds in position with the bursa under the 
psoas muscle, or with the sheath of the ilio¬ 
psoas, or with the bursa over the great trochanter of 
the femur, or is occupying the planes of cellular 
tissue of the part. A fluctuating swelling bulging 
above Poupart’s ligament, just internal to the iliac 
crest, not reaching into the thigh at all, or only to the 
outer side of the femoral vessels, is an iliac abscess. 
A fluctuating swelling pointing above the middle of 
Poupart^s ligament, and extending into the thigh 
behind the femoral vessels to their inner side, is a 
.psoas abscess. An abscess pointing above the brim 
of the pelvis is probably connected with disease of 
the acetabulum. 

5. Condition of the muscles, whether spasmodically con¬ 
tracted or wasted.— Spasm is especially well marked 
in the adductor muscles; it is a sign that movement 
of the joint is painful. Wasting is especially seen in 
the glutei muscles, leading to flattening of the 
buttock and lowering of the gluteal fold. It is most 
often seen in tuberculous disease of the joints and in 
osteo-arthritis. 
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' Pain in the knee, especially at the inner side of 
the joint, may be the chief or the only spontaneous 
pain in hip-joint disease. 

The surgeon may suspect tuberculous disease of the 
sacro-Uiac joint in cases where the limb is apparently 
lengthened, while the hip-joint can be fully extended, 
and there is no rigidity of, or pain in moving, this 
joint, whereas there is tenderness over the sacro-iliac 
joint, with pain on pressing the two innominate bones 
together or asunder. This is a rare disease of adult 
life ; it comes on insidiously, the patient complaining 
of lameness, weakness and pain in the back and along 
the sciatic or rarely the anterior crural nerve. The 
diagnosis can only be made with certainty when X- 
ray examination shows definite disease of one or both 
bones entering into the joint; or an iliac abscess, 
which may cause flexion of the hip, but ncithei 
rigidity nor pain in moving it, or an abscess in the 
buttock or in the pelvis, possibly bursting into the 
rectum, is found. 

If the hip-joint can be moved in all directions 
and to the full extent without pain, and no pain is 
caused by firm pressure along the neck of the bone, 
and the X-ray shows the bones to be unaltered, 
the hip-joint and the articular bones may be regarded 
as free from active disease. 

When the femur is rotated out, the great tro¬ 
chanter slightly raised on the pelvis, and the hollow 
of the groin a little filled out, and the X-ray shows 
the angle of the neck of the femur to be diminished, 
a s a result of a varying degree of upward displacement 
of the neck upon the head of the femur, it is due to 
coxa vara. Abduction and rotation inwards are 
limited. This condition is most common in growing 
boys. Although clearly the result of trauma, the 




Fig. 2.— Congenital dislocation of hip (p. 325) 
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Fi^ 2 —Perthes disease of nj^ht hip Joint p ?2S . 
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injury may have been overlooked or have preceded 
by weeks any real disability. Coxa vara also 
occurs as a bilateral deformity in rickets and other 
varieties of general bone-softening. (Plate VIII, 

If with similar limitation of movement of the 
hip of a child or adolescent, and a pronounced limp, 
without pain, there is found slight flexion of the 
joint, and perhaps some raising of the trochanter, 
and the X-ray shows a flattening of the head of 
the femur with increase in width of the epiphysial 
line, and fragmentation of the epiphysis, it is a case 
of pseudo-coxalgia or Perthes* disease. The absence 
of pain and the characteristic X-ray appearance 
enable the condition to be distinguished from early 
tuberculosis. (Plate IX, Fig. 2.) 

If when a child, usually a girl, begins to walk 
there is found to be considerable lordosis on standing, 
a peculiar rolling gait, and the top of the trochanter 
is about on a level with the front of the iliac spine 
instead of well below it, it is due to congenital dish- 
cation of the hip. This may be bilateral and the parts 
symmetrical, or unilateral with the affected limb 
much shorter than its fellow, and the limp in walking 
correspondingly greater. As a rule, by drawing upon 
t^e limb the femur can be made to glide down over 
the ilium—telescopic movement. This excursion 
of the femur never occurs in pathological dislo - 
cation; it is one of the chief causes of the extensive 
lameness in this deformity. The X-ray will show 
the position of the head of the femur^^and the 
imperfectly developed acetabulum. (B^fc VIII, 
Fig. 2.) / ^ 

Pathological dislocation is always marked by con¬ 
siderable shortening of the limb, a hollow in the 
groin^ and prominence of the raised great trochanter. 
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If the head and neck of the bone arc unaltered 
there is marked adduction and internal rotation of 
the femur, and the rounded head can be felt iii the 
buttock. This is seen after septic, e.g. puerperal 
infection and enteric arthritis. If the head and neck 
of the bone have undergone much absorption, or the 
neck has separated from the epiphysis of the head, 
which still occupies the acetabulum, there is less 
adduction and inversion. This occurs as a late result 
of tuberculous arthritis. 

In the early stage of tuberculous disease of the 
hip the diagnosis rests upon fixation of the joint by 
muscular spasm, in a position of flexion, abduction, 
and external rotation, combined with painful limita¬ 
tion of movement in all directions, wasting of the 
glutei muscles with lowering of the gluteal fold. 
When the disease is confined to the bone there is 
marked tenderness of the bone to pressure. 

In late stages the position of the limb is one of 
adduction and inversion accompanied by real or 
apparent shortening. Abscess or sinus is also liable 
to be present. An X-ray not only shows rarefaction 
of the afiected bone, but assists in eliminating other 
possible diagnoses. (Plate IX, Fig. 1.) 

Disease of the pelvic part of the articulation may 
be suspected when abscess is found coming up from 
the inner surface of the pelvis to the brim, and 
pointing at the groin. 

In osteo-arthritis the femur becomes adducted 
and a little flexed, frequently with spasm of the ad¬ 
ductor muscles, and the range of movement is 
gradually reduced. The neck of the femur, too, 
becomes shortened. 

Inability to extend the thigh, and pain in at¬ 
tempting to do so, together with a fluctuating swell¬ 
ing in groin, associated with freedom of 



xxiij EXAMINATION OF KNEE 327 

flexion of the joint, and, when the joint is flexed, 
absence of all rigidity, and smoothness of motion of 
the femur in the acetabulum, are the signs whereby 
we can recognize effusion into the bursa under the 
psoas. This may be met with as a complication of 
disease of the joint. When the X-ray shows the 
articular bones to be healthy the diagnosis is very 
easily made. 

If a psoas abscess is present, the spine, especially 
the lower dorsal region, must be carefully examined 
for evidence of caries ; failing that, the pleural cavity 
and the kidney of the same side should be examined. 
When an iliac abscess is found, its cause should be 
sought for in disease of the lumbar spine, of the 
sacro-iliac joint, or of the ilium, or it may ap])ear in 
inflammation around the caecum or descending or 
pelvic colon. 

Knee-joint. — This joint should always be 
examined with the limb extended. Distension of the 
synovial cavity results in a smooth, elastic, fluc¬ 
tuating swelling on either side of the patella and 
above it. The fluid in the joint floats the patella 
forwards away from the femur, upon which it nor¬ 
mally rests. Then, when this bone is pressed upon 
at right angles to its surface, it is felt to yield, and 
piosently to tap against the femur; this sign is known 
as the “patellar tap.” It is an extremely important 
sign of effusion into the joint, as it may be obtained 
when the amount of fluid is too small to yield either 
fluctuation or decided swelling. To test for this sign 
the knee must be extended and the rectus relaxed. 
The patient should therefore sit up in bed or on a 
couch, and the surgeon should grasp the thigh just 
above the knee with his left hand, and gently but firmly 
draw the soft parts down to relax the rectus, and to 
make sure of this he should note whether the patella 
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is freely movable from side to side; he should then 
with the tips of two or three fingers of the right 
hand press the bone directly back, and if he feels it 
yield under the pressure, and then strike against the 
femur, the patella “ floats.** 

Unless there is something in the joint that serves 
to raise the patella, it always lies on the femur in 
every position. But if care is not taken, the surgeon 
may be deceived. Thus, if the bone is pressed 
obliquely or laterally it may be so moved on the 
femur as to simulate the tap of the “ floating ** 
patella; while if the amount of fluid is small or 
moderate, and the rectus is contracted, the bone 
may be pressed back on the femur by that 
muscle, or held so firmly that the symptom is 
not elicited. This is a constant sign of fluid in 
the knee-joint, and the only other condition causing 
it is the presence of a very soft neoplasm in the 
joint. 

Another reliable test for fluid in the knee-joint 
is made as follows: Grasping the thigh just above 
the knee with one hand, pressure is made down¬ 
wards towards the patella; with the finger and 
thumb of the other hand, pressure is made on the 
synovial pouches on either side of the patella. If 
fluid is present a sense of fliictualion is imparted to 
the first hand, the fluid being expelled from the 
joint cavity into the extension of synovial mem¬ 
brane under the quadriceps tendon. 

In all acute and subacute inflammations of the 
joint it assumes a position of moderate flexion with 
rotation ovtwards of the tibia ; if the head of the tibia 
becomes displaced backwards on the femur it shows 
that the hamstring muscles are spasmodically con¬ 
tracted, and that the crucial and lateral ligaments 
have yielded to their traction; this displacement, 
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therefore, is an important sign of the extension of 
the disease to the ligaments. 

Excessive lateral motion in the joint is sometimes 
seen as the result of stretching of the ligaments in 
hydrarthrosis and in Charcot’s disease. Partial dis¬ 
placement of the tibia backwards with external rotation 
is frequently seen in the later stages of tuberculous 
disease. It is a sign of more or less destruction of 
the anterior crucial ligament. Tenderness over the 
attachments of the internal lateral ligament is not 
uncommon after acute synovitis. 

The bones are so superficial that their con¬ 
dition can be well investigated. It must be remem¬ 
bered that the patella alone may be involved in acute 
or chronic inflammation ending in cither necrosis or 
caries. 

Loose bodiesf due either to osteo-arthritis or osteo¬ 
chondritis dessicans, are more frequent and more often 
occasion acute and characteristic symptoms in the 
knee than in any other joint. The joint is also 
liable to tearing and displacement of a semilunar 
cartilage, giving rise to momentary fixity of the 
joint and severe pain, often followed by an attack 
of subacute synovitis. These symptoms are like 
those met with in “ loose body ” in the joint, and 
the diagnosis of the case depends upon noticing that 
the trouble first occurred as the result of a violent 
rotation of the knee, and recurs only during ro- 
tation, that the seat of pain is always over one 
or other semilunar cartilage, that at the time 
some projection of the cartilage may be felt, or 
possibly a depression if it is displaced inwards, and 
that no ** loose body can be felt in the joint; 
the pain is not so great in displacement of a 
meniscus as in impaction of a “ loose body.” {See 
also p. 180.) 
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There are a number of bunsB around the knee- 
joint, the position of which must be remembered. 

A swelling on the front of the knee, obscuring 
the lower half of the patella and the upper part of 
the patellar ligament, may be diagnosed as prepatellar 
bursitis, and is either acute or chronic, serous, sup¬ 
purative, villous, or plastic ; in the last case it may 
assume the form of a globular, unyielding tumour, 
smooth and rounded externally, adherent to the skin, 
and movable over the patella. 

If there is a rounded, tense, fluctuating swelling 
above the patella, but that bone does not " float,” 
and there is no swelling on either side of the patella, 
or fluctuation across the joint from side to side, it 
is to be diagnosed as eflusion into the suprapatellar 
bursa. 

If there is no fluid in the knee-joint, but active 
extension of the joint is painful, and the ligamentum 
patellae is prominent with a little swelling on either 
side of it, and fluctuation across from one side to the 
other, and especially if pressure upon the ligament 
causes some pain and a lateral bulging on each 
side of it, effusion into the infrapatellar bursa (or 
the bursa between the patellar ligament and the 
upper part of the tubercle of the tibia) may be 
diagnosed. The fat normally present around this 
bursa may give a sensation very closely simulating 
fluctuation, and therefore a comparison with the 
sound knee should be made with every care, and 
this diagnosis arrived at only when the condition 
is different on the two sides, and fluctuation is 
unequivocal. 

If a fluid tumour is found on the inner side of 
the knee beneath the semimembranosus tendon, 
which becomes full and tense and projects back inta 
the ham when the knee is extended, but is much less 
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tense when the joint is bent, it is an effusion into 
the bursa between the semimembranosus and the 
gastTOcnemius, sometimes called the 'popliteal or 
semimemhranoeua bursa. When the joint is bent the 
swelling will be plainly felt between the muscles ; 
if the bursa communicates with the joint it is reducible 
on pressure. 

A similar swelling over the inner condyle of the 
tibia, superficial to the semimembranosus tendon, 
becoming as it enlarges ovoid in shape with its 
long axis vertical, is an effusion into the bursa undet 
the sartorius. 

A small, tense, fluctuating swelling immediately 
above the head of the fibula, bulging backwards towards 
the ham, is an effusion into the bursa under the biceps. 

In every case of pain in the knee the surgeon 
should satisfy himself that there is no disease of 
the hip-joint, 

Anlde-joliit.—The bones entering into this joint 
are so immediately subcutaneous that they can be 
readily and satisfactorily examined. It is necessary 
to point out the peculiarities of the swelling pro¬ 
duced by effusion into the joint and into the tendin¬ 
ous sheaths and the bursas around the joint, and 
also the peculiarities of the pain met with in these 
different affections. Effusion into the Joint causes full¬ 
ness in front of the joint beneath the extensor tendons, 
but particularly a rounded fluctuating swelling below 
and partly around each mal coins, giving an appear¬ 
ance of increased width to the joint which is very 
characteristic when seen frpm the back; there may 
be distinct fluctuation from one of these lateral 
swellings to the other. 

Effusion Into the sheath of the tibialis posticus tendon 

causes an elongated fluctuating swelling behind and 
below the inner malleolus reaching 2 in. or eo above 
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its tip, and extending downwards into the sole at 
the instep. The swelling is longer and reaches higher 
up than that caused by effusion into the ankle-joint, 
and is usually not accompanied by swelling around 
the outer malleolus. Effusion into the peroneal sheath 
causes a similar swelling behind the outer malleolus, 
and reaching down below it over the os calcis; this 
is not 'so common as the former. Effusion into the 
bursa beneath the tendo AchUlis causes a swelling 
above the point of the heel under the tendon, with 
fluctuation from side to side. Care must be taken 
in this observation, as the soft fat beneath the tendon 
may give a sensation which can be readily mistaken 
for fluctuation. On moving the joint, characteristic 
creaking and soft grating may be detected in these 
synovial sheaths and bursae. 

The pain of disease of the ankle-joint must be 
distinguished in the first place from that of disease 
of the tarsal joints, and then from that of disease of 
the synovial sheaths and bursas. For this purpose 
the heel and instep should be grasped close to the 
ankle-joint and moved on the leg; if this elicits 
pain it excludes tarsal disease. If now, while the 
ankle is fixed, the foot is everted and inverted, the 
tibial and peroneal tendons being thus alternately 
put on the stretch, pain produced in either move¬ 
ment will indicate that one of these sheaths or 
one of the tarsal bones or joints is the seat of 
the mischief. The position of the swelling and of 
tenderness and the disclosures of an X-ray will 
clear up this point. In inflammation of the bursa 
behind the os calcis there is pain when the patient 
points his tpes and contracts his calf muscles, and 
when the surgeon raises the toes and stretches the 
tendon of these muscles, but not when the toes are 
passively pointed. 
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For disease of the temporo-mandibular joint, see 
p. 360 ; of the tarsal joints, p. 688. 

IV. Ankylosis 

When a patient presents a stiff joint the sur¬ 
geon has to determine whether the ankylosis is due 
to bony union of the articular bones— synostosis, or 
true ankylosis —or to some other condition, either 
intra-articular or extra-articular, which limits or pre¬ 
vents the movement of one bone upon another—/afoe 
ankylosis. 

Nature of the ankylosis.—In some cases 
motion at the affected joint is at once obvious, and 
the following remarks apply only to those in which 
there is apparent Immobility at a joint, (a) Notice 
whether there is pain during cither active or passive 
attempts to move the joint; if there is, it indicates 
that the ankylosis is false. (6) Next notice the condi¬ 
tion of the muscles which act upon the joint: if they 
are found spasmodically contracted, or if on attempt¬ 
ing to move the joint they become tense, it shows 
that the ankylosis is false ; great wasting and entire 
relaxation of the muscles is a useful sign of syn¬ 
ostosis. An X-ray will show whether synostosis is 
present or not; it will also show the presence of 
nodular outgrowths of bone preventing movement, 
of changes in the articular surfaces indicating intra- 
articular disease or injury, or such perfectly healthy 
articular bones that the limitation of movement must 
be due to extra-articular disease. 

To determine the variety of the false ankylosis is in 
many cases a more difficult matter. The history of 
the case should, of course, be carefully investigated, 
and the joint examined with a view to finding 
evidence of affection of the bones (enlargement or 
adherent cicatrices) or of the synovial membranes, 
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or matting together of the tendons around the joint. 
The signs of old sinuses are important, as they 
usually, but not invariably, indicate intra-articular 
disease. If, then, the loss of mobility has followed 
upon a severe burn or destructive inflammation of 
the soft parts, or upon a fracture not extending to 
the joint; or if there is evident thickening of the 
soft parts, matting together, ossification or immobility 
of one or more tendons around the joint, and there 
is no deformity in the joint itself, nor enlargement of 
the bones, and the X-ray shows the bones to be 
unaltered, and if any movement that is possible is 
smooth and even, the adhesions are extra-articular. 
Where, on the other hand, there is a history of in¬ 
flammation of the joint itself, or of wound or fracture 
extending into it; or the joint is deformed, the bones 
altered, and the soft parts marked with scars of old 
sinuses, the adhesions are intra-articular. 

The diagnosis of the nature of the disease 
inducing the ankylosis presents no special points 
that require to be discussed here; the history of 
the case and the nature of the changes in the part 
will lead to a correct judgment. There are, how¬ 
ever, some practical points in relation to some of the 
individual joints which require notice. 

Ankylosis of the lower jaw is rarely true ; its 
diagnosis is difficult, and may necessitate the admin¬ 
istration of an anaesthetic or the obtaining of a good 
X-ray; it may depend upon cicatrices in the mouth 
or firm infiltration—bony or other—of the masseter 
muscle. 

Ankylosis of the shoulder is very frequently 
/oZse, and is very often extra-articular. Owing to 
the extreme mobility of the scapula, and the large 
share it takes in the angular movements of the arm, 
the patient, and even an incautious surgeon, may 
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be misled as to the degree of stiffness present. To 
test the point, the surgeon should rotate the arm 
with one hand, while the other rests firmly on, and 
fixes, the scapula. As the scapula takes no share in 
this movement, any rotation that is possible must 
be at the humero-scapular joint; the rotation must 
not be violent, especially when a joint has long been 
stiff, or it may cause fracture of the neck of the 
humerus. 

Ankylosis of the elbow is more often true. Flexion 
and extension may be seriously limited by plastic 
material or bone filling up the coronoid or ole¬ 
cranon fossa, or by outgrowths from the coronoid 
or olecranon process; the radio-ulnar joint partici¬ 
pates in intra-articular ankylosis of the elbow. In 
cases of limitation of flexion of the joint at a right 
angle, be careful to ascertain that the head of the 
radius is not displaced forwards. 

Ankylosis of the wrist is most frequently extra- 
articular^ caused by adhesion of the tendons in tlieir 
sheaths \ this is known by the accompanying limita¬ 
tion of the movements of the fingers and thumb 
—parts quite at a distance from the original injury 
or disease. 

Ankylosis of the diyits is most often due to whit¬ 
low and tendinous adliesions, or to osteo-arthritis. 

Ankylosis of the . hip may be due to oeteo- 
arthritis, but is more often the result of septic or 
of tuberculous arthritis. Synostosis without displace¬ 
ment or deformity of the bones is almost always 
the result of septic arthritis; ankylosis with marked 
deformity of bone is as constantly the result of 
tuberculosis. Care must be taken to fix the pelvis 
by firm pressure while attempting passive or active 
movements, for where the joint is rigid the normal 
movement at the lumbar spine becomes increased. 
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As in the shoulder, rotation movements are the most 
reliable. 

In ankylosis of the knee the patella is the most 
convenient bone to examine for mobility; if it can 
be moved laterally to any degree it cannot be 
ossified to the femur, and this is strong evidence 
that the ankylosis between the tibia and femur 
is also false. Subluxation of the tibia backwards, 
or rotation of the bone outwards, or marked flexion 
of the joint, is strong evidence of irUra-articular 
disease. 

Ankylosis of the ankle is very often extra- 
articular, being frequently seen after fractures near 
the joint, or in bad sprains. When it is of long 
standing and complete, the tarsal joints become 
unusually mobile. 

Ankylosis of the tarsus is most often intra- 
articular and true. It may exist on the outer side 
of the foot in connexion with old-standing talipes 
varus. In the joint of the great toe it is frequently 
due to gout. 

Ankylosis of the spine and ribs is considered 
at p. 365. 



CHAPTER XXIIl 


DIAGNOSIS OF DISEASES OF THE HEAD 

Chapter IV., in which the diagnosis of injuries of 
the head and of their sequelse is discussed, should 
be read in connexion with this chapter. In it will 
be found information on such afEcctions as haematoma, 
hernia cerebri, and pulsating collections of fluid 
beneath the scalp. In this chapter are considered 
those affections of the scalp, vaidt of the skull, and 
cranial contents as are not traumatic in origin. The 
intracranial complications of air-sinus infections are 
dealt with in its concluding section. 

Tumours of the Scalp 

Having determined that a given swelling is in 
the tissues superficial to the bone and periosteum, 
its precise diagnosis may be arrived at as follows : 

1. The colour will at once distinguish cutaneous 
nsBvus. When a soft tumour beneath healthy or 
ntnvoid skin is found to be compressible and to 
become fuller and tenser on the patient crying or 
airaining, it is a subcutaneous venous nsevus. The 
patient is generally a child, and the swelling was 
noticed at or soon after birth. 

2. If the tumour pulsates forcibly, is uneven on 
the surface, evidently consisting of convoluted vessels, 
through which the firm bone of the skull can be felt, 
and if large arteries can be traced in the scalp to 
the edge of the tumour, compression of which stops 
or lessens the pulse in the tumour, it is a cirsoid 
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aneurysm. The skin over these tumours is usually 
hot. (See also p. 254.) 

3. If the tumour is globular, tense, smooth, and 
fluctuating, irreducible and devoid of pulsation, it 
is a eyst Four forms of cyst are known, only three 
of which can be diagnosed. If the tumour is acquired, 
adherent to the skin, and freely movable over the 
bone, it is a sebaceous cyst. This kind is often mul¬ 
tiple, is commoner in middle and late life, and may 
attain a large size, and become inflamed and ulcerate. 
If the cyst has developed after an injury to the 
scalp it will probably prove to be an implantation 
cyst, and the bone may be found to be slightly 
indented beneath the cyst. If the scalp moves 
over the tumour, and if the latter is partially 
fixed to the bone, not freely movable over it, it is 
a dermoid cyst. Such cysts may be noticed at birth 
or may be only observed later on. They are most 
often found near the outer angle of the orbit. They 
are generally single. The bone beneath them may 
be thinned or even perforated. A meningocele, the 
pedicle of which has become occluded, could not be 
diagnosed with certainty from the above, unless it 
were tapped and found to contain clear serous fluid. 
If the tumour was of large size at birth, the surgeon 
must suspect meningocele. 

4. If the tumour is solid, movable over the 
cranium and under the scalp, and slightly lobulatcd 
in outline, it is a subaponeurotic lipoma. These tumours 
are usually of small size, and rather fiattened in shape ; 
they may become large and globular, and are then 
liable to be mistaken for tense sebaceous cysts. They 
are to be distinguished from cysts by the slight 
lobulation of the surface, and by non-adhesion to 
the scalp. They are commonest in the frontal region, 
but may occur under any part of the scalp. 
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5. When the side of the head above the ear is 
swollen, hot, reddened, oedematous, acutely painful 
and tender, and tight closure of the jaws or wide 
opening of the mouth is painful, abscess beneath the 
temporal fascia is to be diagnosed. If the surgeon 
detects fluctuation the diagnosis is certain. A high 
temperature and leucocytosis will confirm the sus¬ 
picion of abscess. The swelling is tense and boggy, 
and has the limits of the temporal fascia, not ex¬ 
tending down on to the face or neck, but there may 
be oedema of the eyelids on the same side. 

Ulcers of the Scalp 

1. If at the base of the ulcer hard, dry, rough 
bone is felt and seen, the case is one of necrosis. 
If the ulcer results from the spontaneous or surgical 
evacuation of pus which collected quickly with fever 
malaise and local headache, there is pyogenic osteo¬ 
myelitis of the skull. When subacute in origin the 
disease is syphilitic or tuberculous, and care must 
be taken to distinguish between these forms. If 
there are other signs of tertiary syphilis, especially 
gummata or deep ulcerations, or the scars of such, 
and there is a positive Wassermann reaction, it is 
syphilitic osteo-myelitis. The syphilitic form, begins 
with headache, apparent thickening of the bone and 
scalp, and slow ulceration, and the dead bone has 
a worm-eaten appearance; the ulceration is sinuous 
and often multiple. If, however, the ulcer has thin 
undermined edges, and discharges thin glairy pus in 
which tubercle bacilli can be found, it is tuberculous 
osteo-myelitis. This disease begins in a swelling 
which forms an abscess and bursts, discharging pus. 
The patient is usually young, thin, and delicate- 
looking; the Wassermann reaction is negative, and 
there are often other tuberculous foci. 
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The surgeon must be careful to distinguish mere 
exposure of the cranium from its necrosis. By wounds, 
accidental or surgical, or cellulitis, portions of bone 
are often exposed, but after a time the bone becomes 
pink in colour, and then gradually granulations sprout 
through its surface and the wound heals over. It is 
only when this does not take place, or the surgeon has 
evidence of the separation of a sequestrum in the 
formation of a groove around the exposed bone, that 
he must diagnose it as dead. 

2. An ulcer of the scalp with thick everted edges 
and a dirty fungating or sloughy base, with a foul- 
smelling discharge, is either an ulcerated sebaceous 
cyst, or adenoma, or a carcinoma. If on inquiring into 
the history of the case one finds that it began as a 
chronic globular lump which later on became in¬ 
flamed and burst, and if the base of the ulcer moves 
over the bone and the associated lymphatic glands are 
not enlarged, it is an ulcerated sebaceous cyst, or adenoma. 

3. But if, even with this history, the base of the 
ulcer has become adherent to the bone, or the glands 
at the angle of the jaw or behind the mastoid pro¬ 
cess or stemo-mastoid muscle arc enlarged, it has 
developed into carcinoma, probably of a sebaceous 
gland. In a doubtful case a portion of the edge of 
the ulcer should be excised and submitted to micro¬ 
scopic examination. 

4. Where the ulcer began in a wart or crack or 
in a very chronic patch of lupus has gradually 
extended, and its edge and base are adherent to the 
pericranium or bone, it is an epithelioma. The asso¬ 
ciated lymph-glands may be found enlarged. 

5. A very chronic slowly-progressing ulcer with 
a thin rolled edge and smooth clean base, without 
enlargement of lymphatic glands, is a rodent ulcer, 
(See also p. 386.) 
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Tumoues of the Skull 

1. If, in an infant, low, rounded, firm swellings 
of the bone are found grouped around the anterior 
fontanelle but not extending quite up to it, they 
are the “ natiform swellings ” of Parrot, and are 
due to congenital syphilis; the surgeon should ex¬ 
amine carefully for other manifestations of inherited 
syphilis. If any part of the skull (not a fontanelle 
or suture) is found to yield under the finger, having 
the resistance of parchment rather than of bone^ the 
condition is known as craniotabes. Such sofitned 
spots are usually found in the parietal bone behind 
the parietal eminence; they are generally associated 
with congenital syphilis, but may be due to rickets. 

In cither case the general condition of the child 
will be affected. 

2. When, in later life, low, smooth, or uneven 
swellings of the bone are found, which are painful 
and tender, firm or fluctuating, they are to be diag¬ 
nosed as syphilitic nodes. These vary much in their 
condition. In some the pain and tenderness are 
extreme. Some are hard and bony, others softer, 
and others again fluid. They may be single or 
multiple. Little pits in the bone may be felt be¬ 
tween elevated ridges; in other cases the skin is 
ulcerated, and gummatous material or sequestra are 
exposed. They are associated with other evidence 
of syphilis and are favourably influenced by anti¬ 
syphilitic treatment. 

3. If the head is found flattened behind, with the 
forehead prominent, and the fontanelle widely open 
or open too late, and the bones are thickened along 
the sutures, it may be described as a rickety skulL 
The anterior fontanelle should not be palpable after 
the first year of life. 
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From what follows it will appear that the data upon 
which the first step in this process is based will be 
to a large extent the same as those required to answer 
the second and third questions. 

These tumours sooner or later give rise to the 
classical symptoms of severe headache, irregular 
causeless vomiting, and papilloedema. But this 
syndrome indicates an advanced stage of increased 
intracranial tension usually due to interference with 
the free flow of cerebro-spinal fluid and the venous 
drainage of the brain. In a large proportion of cases, 
however, this clinical picture only appears some time 
after the occurrence of symptoms which should make 
an earlier diagnosis possible. 

These early symptoms are often also of localizing 
value, e.g. a tumour involving the motor area will 
have caused contra-lateral mono- or hemi-plegia with 
or without Jacksonian epilepsy long before there are 
signs of raised intracranial pressure. But large parts 
of the brain are so-called silent areas, i.e. their 
function is not assessable by ordinary neurological 
methods of examination. If the tumour arises in one 
of these the suggestive early symptoms may be as 
elusive as some slight persisting temperamental 
change or failure in intellectual or technical prowess. 
Additional help is afforded in assessing the site and 
nature of the tumour by special methods of examina¬ 
tion, namely, mapping of the visual fields. X-ray 
pictures of the skull in at least two planes, and 
ventriculography, i.e. similar X-ray examination 
after replacement of the cerebro-spinal fluid within 
the ventricles by air. 

A complete examination upon these lines will 
enable the surgeon to recognize in many cases so 
definite a syndrome as to allow him to diagnose one 
of the following tumours. 
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1. Bi-temporal hemianopia with ballooning of 
the sella turcica in the lateral X-ray and general si^s 
indicating excess or loss of anterior pituitary function 
indicate a tumour of the anterior lobe of the pituitary body. 

2. If the patient be a child, bi-temporal hemi¬ 
anopia with X-ray evidence of splaying of the 
clinoid processes suggests the presence of a supra¬ 
sellar cyst. If the X-ray shows also calcification of 
the cyst wall the diagnosis is confirmed. 

3. If the patient, an adult, presents a long history 
and the X-ray indicates involvement of an area of 
the skull with increased vascularity and either 
erosion of the bone or irregular new bone formation, 
the tumour is a meningioma. These growths occur 
at many places and while not infiltrating the brain 
may by pressure upon it at a particular spot produce 
characteristic neurological signs. 

4. If following rather quickly oncoming signs of 
increased intracranial tension there develops un¬ 
steadiness on the legs or ataxia of an arm and 
nystagmus, and then paresis of the 7th nerve on 
one side, there is probably present a cerebellar tumour. 
This variety is more common in children. 

5. If an adult with a long history of deafness in 
one ear with attacks of vertigo develops later palsy 
and paraesthesia in the distribution of the 5th nerve 
an 1 finally headache, vomiting, and deterioration of 
vision, he is suffering from a cerebello-pontine angle 
tumour, i.e. an auditory neuroma. 

Intracranial Infective Lesions 

Meningitis. 

Extra-dural abscess. 

Brain abscess. 

Sinus thrombosis. 

Acute labyrinthitis. 
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Intracranial complications are surgically the most 
serious results of infective lesions of any of the air- 
sinuses, but are more important as well as more 
frequent in disease of the middle ear and mastoid 
antrum. More than one complication may be 
present at the same time. There is considerable 
variation in the symptoms produced, explained 
partly by differences in the extent and intensity of 
the disease, and partly by its localization. Exact 
pre-operative diagnosis is often impossible, and the 
surgeon has then to eradicate the disease in the bone 
and follow up carefully any outlying foci of disease, 
and even to expose and explore those intracranial 
structures which in the particular case seem most 
liable to infection. 

The following symptoms should be investigated, 
and an examination of the cerebro-spinal fluid 
obtained by lumbar puncture should be made. In 
many cases a correct diagnosis will thus be arrived 
at. 

1. Pain.—Headache is met with in all the com¬ 
plications we are considering. Though usually 
generalized, in case of abscess it may be more intense 
over the site of the abscess. It may be entirely 
absent in sinus thrombosis. 

2. Hyperasthesia.—Intolerance of light, sound, 
and movement is met with in meningitis and is usually 
absent in cerebral abscess and thrombosis. 

3. Cerebratlon.^—Slow cerebration, apathy, a 
long pause before a question is answered, -with slow¬ 
ness of speech, indicates raised intracranial tension. 
This will occur with generalized meningitis and to a 
more marked degree in the presence of an abscess. 
In meningitis there may be excitement or even 
delirium. In abscess the progress is towards deepen¬ 
ing coma. 
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4. Temperature, pulse, and respiration.—A persistent 
high temperature, especially if steadily rising, 
is characteristic of meningitis; a remittent tem¬ 
perature with successive abrupt rises and rigors 
followed by a fall to below the normal level, and 
sweating, is a prominent feature of sinus thrombosis; 
a temperature swinging between narrow limits either 
entirely below or reaching above the normal line is 
met with in abscess. The pulse may be slow in 
abscess but in many cases it is quickened; in menin¬ 
gitis it is always quickened, at first full and bounding, 
later smaller and softer; in thrombosis it becomes 
progressively faster and weaker. Respiration may 
be slow in abscess. Cheyrie-Stokes rhythm is a grave 
sign, indicating a severe degree of intracranial hyper¬ 
tension with commencing failure of medullary function. 

5. Giddiness is severe in acute labyrinthitis; it may 
be met with in cerebellar abscess. If the patient is 
up it may cause staggering and a fall; when in bed it 
may make him habitually lie on the side opposite 
the abscess. 

6. Vomiting occurs when the intracranial tension 
is increased by either menhigitis or abscess. It is also 
a frequent and pronounced symiptom in acute 
labyrinthitis. 

7. Eye signs.—^Proptosis, uni- or bi-lateral ocular 
palfies, partial or complete, and papillcedema may 
occur. In thrombosis of the cavernous sinuses there is 
found proptosis, total paralysis of the external 
muscles, and papillcedema. One eye is first affected 
and similar signs occurring in the other indicate the 
spread of the thrombosis to the sinus of the second 
side. In thrombosis of the lateral sinus some engorge¬ 
ment of the veins of the fundus only occurs. 
Papillcedema without external changes develops with 
a rise of intracranial tension and more quickly 
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- attains a high degree if the cause of the raised tension 
is below the tentorium. When the intracranial 
infection is localized to the apex of the petrous bone, 
a unilateral paralysis of the external rectus with a 
squint occurs. Later hypersesthesia or amesthesia of 
the area supplied by the trigeminal nerve with 
impaired function of the muscles of mastication may 
develop (Gradenigo’s syndrome). 

8. Convulsions.—Generalized fits arc a terminal 
sign in meningitis. Jacksonian fits may occur in 
extra-dural and cerebral abscess, and when present are 
of great value in localization. 

9. Paralysis.—Slight paresis of the opposite side 
of the face, and perhaps of the opposite arm too, is 
met with in temporo-sphenoidal abscess, 

10. Deafness.—Complete deafness in a previously 
hearing ear occurs in cuiute labyrinthitis. 

11. Cerebro-spinal fluid.—In sinus thrombosis and 
labyrinthitis lumbar puncture discovers fluid normal 
in content and pressure. In extra-dural or brain 
abscess the pressure is above the normal and a 
moderate increase in cells of the lymphocyte type is 
found, but no organisms are present. In meningitis 
not only is the pressure much raised but the fluid is 
turbid, due to the presence of large numbers of 
leucocytes, and the organism responsible can be seen 
in stained smears and cultivated. 

When a patient with an infection of the frontal 
sinus, or more commonly of the middle ear, is suddenly 
taken ill with intense headache, high fever, mental 
excitement, or delirium, intolerance of light and 
sound, and rapid pulse, there is meningitis. The 
cerebro-spinal fluid is turbid, its tension is increased, 
and cystological examination shows a high content of 
leucocytes and the organisms responsible. 
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When a patient has persistent fever and there is 
localized pain and perhaps definite tenderness at one 
point on the bone to sharp percussion, an extra-dural 
abscess is to be suspected. This again is a com¬ 
plication of disease of the same two air-sinuses. 
Its presence is often unsuspected until discovered at 
operation. In the case of the ear it is to be suspected 
if the external discharge is excessive; the pus may be 
found between the tegmen tympani and the dura, or 
around the lateral sinus. 

When a patient with a chronic sinus infection 
becomes a little dull and apathetic, and the tem¬ 
perature continues raised at some time of the day, 
there is reason to suspect an abscess in the brain. The 
pulse is usually slow in the earlier stages of abscess, 
but liecomcs rapid later on. As the abscess increases 
in size there develops, with varying rapidity, the signs 
ol a “space-occupying lesion,”i.e. headache, vomiting, 
and papilloedema. The localization of such abscess is 
often a matter of great difficulty. The reader is referred 
to page 344 where cerebral tumour is discussed. 

If a patient with disease of the posterior ethmoidal, 
sphenoidal, or rarely the frontal sinus, becomes 
acutely ill with fever and rapid pulse and then 
develops, first on one side and later perhaps on the 
other, central proptosis, complete ophthalmoplegia, 
chLiUosis and engorgement of the veins of the retina, 
there is thrombosis of the cavernous sinus on one or 
both sides. When the disease is originally in the 
anterior ethmoidal sinus, deviation of the eyeball 
downwards and outwards may occur, accompanied 
by painful filling out of the inner side of the orbit with 
chemosis and oedema of the lids, but this indicates 
bursting of the infection into the orbit, i.e. orbital 
cellulitis. Cavernous sinus thrombosis may occur 
secondarily to this condition. 
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Thrombosis of the lateral sinus is a common 
complication of acute mastoiditis. It must be 
suspected if a patient has a single rigor, and is known 
to have occurred if the temperature assumes a 
swinging character with further rigors. The sinus 
may be already exposed in the wound of an operation 
upon the mastoid antrum and if so a loss of its normal 
pulsation can be detected. Extension of the clotting 
to the internal -jugular vein causes pain on that side 
of the neck. 

When a patient with chronic or acute otitis media 
is suddenly seized with intense vertigo and ataxia, 
and there is nystagmus with a rapid movement 
towards the sound side, increased by voluntary 
movement of the eyes in this direction, acute 
labyrinthitis is to be diagnosed. There may be 
vomiting at the onset and pain either in the ear, at the 
occiput, or on top of the head. Any hearing pre¬ 
viously present in the diseased ear is completely lost. 
Lumbar puncture reveals normal fluid at normal 
pressure. 
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DIAGNOSIS OF DISEASES OF THE GUMS 

AND JAWS 

Diseases of^the Gums 

A HEALTHY gum is of a uniform bright-pink colour, 
with a crenated edge, firm, smooth, and adherent 
to the necks of the teeth. The evidences of disease 
are alteration in colour, especially along the free 
edge, alteration in texture, loss of smoothness, separ¬ 
ation from the teeth, recession, escape of pus either 
from a sinus or around the neck of one or more 
of the teeth, ulceration, a general swelling or a 
localized enlargement. 

The gums are swollen, spongy, and livid in scurvy; 
they may show petechise, bleed easily, and the teeth 
become loose or fall out. If the gums are swollen, 
and the edge surrounding the necks of the teeth is 
sloughy and separated from the teeth, inquire as 
whether the patient has been taking mercury, or 
is t'xposed to the influence of this metal in any 
way; where that is so the affection will be recog¬ 
nized as mercurial gingivitis ; there will also be swelling 
and perhaps ulceration of the tongue, salivation, 
loosening of the teeth, a metallic taste in the mouth, 
and marked fetor of the breath. Where, however, 
there is no mercurialism, and aphthous sores are 
found on the lips or tongue, the condition will be 
reco^mized as apbthous gingivitis. 

Where the gum is slightly separated from the 
teeth, and from between them a little pus can be 
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seen to ooze up, especially when pressure is made 
with the finger upon the part, the disease is pyorrhoea 
al?eolarIs. Its earliest sign is a deep-red line along 
the free edge of the gum, with loss of its crenated 
edge. It begins most often in the incisor region or 
round a stump, and once started is liable to spread 
widely until it involves all the gum. It causes a 
disagreeable odour of the breath and a foul taste in 
the mouth, especially on waking. When it is severe 
the patient may eject from the mouth a considerable 
quantity of odorous sero-purulent-fluid, and this may 
dribble from his mouth during sleep and leave a 
pink stain on the pillow. 

A sinus in the gum should be carefully probed, 
and the adjacent teeth explored, and if the probe 
leads down to a hard smooth surface it is probably 
the root of a tooth. The probe may, however, pass 
over a more extensive surface of sequestrum, necrosis 
of the alveolar process. The skilled hand can distin¬ 
guish the sensations given when a probe touches the 
crown of a tooth, a root, or bone. An X-ray will 
show a tooth or a root buried in the jaw, and com¬ 
monly at once allows of an exact diagnosis. If, on 
looking into the mouth, the surgeon finds the gum 
receded from the teeth, and the teeth loose or fallen 
out, and if the alveolar process is bare and exposed, 
with pus welling up alongside it, he will diagnose 
necrosis. This may have resulted from injury in 
tooth extraction, with supervening pyogenic infec¬ 
tion, or the surgical removal of a tumour of the gum 
or an odontome, or have followed one of the exanthe¬ 
mata, in which case it aifects the alveolar process 
only, is often symmetrical, and is insidious in its 
progress; or it may occur in one exposed to the fumes 
of yellow phosphorus, when the necrosis is apt to 
involve the whole depth of the bone, and to be 



TUMOURS OF GUM 


353 


xxiv] 


accompanied by a great amount of swelling and the 
rapid formation of pus, and in the case of the lower 
jaw by the formation of a shell of new bone around 
the sequestrum. A sequestrum due to phosphorus 
poisoning is nearly always rough on the surface, and 
of a dirty brownish colour. Necrosis of the jaws is 
also seen as the result of cancrum oris. It is also, 
unfortunately, an essential complication of a dose of 
radium necessary to destroy a malignant growth 
close to the jaw. 

The remaining affections of the gums -may be 
grouped together as tumours. The rapidity of growth, 
attachment, consistence, and tendency to ulcerate 
are tlie facts to be particularly observed in such cases. 

When in an infant or young person the gum is 
found growing up and overlapping the teeth, or even 
buT’ying them entirely, and projecting in the mouth 
as irregular lobed masses of firm tissue covered by 
healthy mucous membrane, it is a case of hypertro'phy 
of the gum. This is a congenital affection, though 
it may not be recognized until some time after 
birth; it may be associated with hypertrophy of 
the alveolar process and premature eruption of the 
teeth. A similar condition may be met with in 
m'ddle life, and is then often associated with buried 
stumps of teeth. 

If there is a small pedunculated growth from the 
gum attached between two teeth, and covered with 
healthy mucous membrane, it is a polypus of the 
gum. If the growth is papillated or villous on the 
surface, it is known as a wart. Similar warts are 
sometimes seen on the palate or on the tongue. 

A soft purple mass, readily bleeding, with an 
uneven surface, growing from an alveolus, is a 
granuloma. It indicates the presence within the 
alveolus of an infected root of a tooth. 
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If a sessile tumour grows from the guw, Leini 
jJrznJ/ to the aJveoJiis, and is of shw growth, 
very firm, painless, and covered by healthy mucous 
membrane, it is a fhroma, often called a fibrous epulis. 
When it is of large size the surface may ulcerate from 
pressure and friction. Tin's is to be distinguished 
from a polyp by its deeper and broader attachment, 
and usually by its greater size. 

When the gum is found to be the seat of a steadily 
spreading ulcer, with an indurated base and everted 
edge, the condition is epithelioma. Enlargement of the 
lymphatic glands will confirm this diagnosis. In case 
of doubt a piece of the growing edge should be cut 
out and examined microscopically. 

Diseases op the Jaws 

The acute aOecUons of the jaws arc inflam* 
matory, and the most frequent is alveolar abscess. 
Whenever, therefore, a patient presents himself with 
an acute, painful, and evidently inflammatory swell¬ 
ing of the face, over either jawbone, the first thing 
for the surgeon to do is to seek for evidence of alveolar 
abscess. By gentle pressure let him find the seat of 
most acute tenderness, and observe whether the swell¬ 
ing is fixed to the bone ; next he should examine the 
teeth, looking first of all for carious stumps and for 
pus escaping by an alveolus; and then he should tap 
each tooth in succession with some small metal in¬ 
strument to detect whether any one of them is tender 
to sharp vertical pressure. Passing his finger between 
the lip and the gum, he wiU feel for swelling over the 
alveoli. If he finds the swelling fixed to bone, and 
one tooth very tender to pressure, probably also 
decayed, with swelling over its alveolus, he will 
diagnose alvediar abscess. It may point at some dis¬ 
tance from the diseased tooth which gives rise to it. 
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When, however, the swelling is very extensive, 
especially if it involves the body and ramus of the 
lower jaw, and there is no evidence of its connexion 
with an individual tooth ; or several teeth are found 
loosened, raised from their sockets, and very tender, 
it must be diagnosed as acute osteo-periostitls. There 
is generally high fever in this condition. 

When a patient with an alveolar abscess or any 
similar infective condition of the jaws develops double 
proptosis with congestion and oedema of the con¬ 
junctiva, and immobility of the eyeballs with fixed 
dilated pupils, there is thrombosis of the cavernous sinus. 
Less commonly the eye signs are unilateral. Exami¬ 
nation of the fundus will show engorgement of the 
retinal veins. 

An acutely inflamed gland below the lower jaw 
may closely simulate either alveolar abscess or acute 
periostitis, but it will be found to be movable over 
the bone, if one finger is placed on the floor of the 
mouth, and fingers of the other hand on the swelling 
outside. 

If a patient is febrile and complains of pain or 
a sense of fullness in one side of the face, examine 
the antrum carefully. Note any swelling or tender¬ 
ness of the cheek, any congestion of the outer wall 
of tue nasal fossa, any discharge from the nose, and 
compare the translucency of the two maxillcs when 
a small electric light is held in the mouth, i.e. by 
transillamination. If one maxilla is opaque and 
pus is seen in the nose under the middle turbinate 
bone, there is certainly acute suppuration in the antrum. 
In cases where the signs are not conclusive an ex¬ 
ploratory puncture into the antrum should be made 
through the front of the outer wall of the inferior 
meatus. 

The clironic affections of tlie {aivs include 
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necrosis, periostitis, effusion into the antrum, cysts, 
and solid tumours. 

A chronic sinus over either jaw, whether open¬ 
ing in the mouth, or on the face, and even in the 
neck, is usually caused by necrosis either of tooth, 
odontome, or bone. The fact of bare tooth or bone 
should be determined either by an X-ray or the use of 
a probe. When there is great thickening around the 
jaw, or the probe leads to the bare ramus or body of 
the lower jaw, or a large sequestrum is seen in the 
mouth, the condition is maxillary necrosis. The most 
extensive variety of this used to be phosphorus 
necrosis^ but is now more often the result of a full 
dose of radium. 

In examining any swelling or tumour of the jaws, 
notice particularly its rate of growth, its extent, its 
outline, its consistence, its effect upon the bone and 
the teeth, and the occurrence of haemorrhage or dis¬ 
charge. Cysts are frequently met with in the jaws ; 
they usually have a globular outline, and in their 
growth expand and destroy the bone over them, 
especially on the outer surface, and thus at a certain 
stage a sensation of egg-shell crackling or of the 
buckling of parchment may be felt on pressing on 
them. The teeth must be examined not only to see 
if they have been displaced or loosened by the growing 
tumour, but also to notice whether one or more is 
unerupted, shown both by its absence from the 
alveolus and by its shadow in an X-ray. Haemor¬ 
rhage occurs particularly from malignant growths; 
muco-pus and pus may flow in large quantities from 
the nose in empyema of the antrum. 

In the upper jaw the relation of a tumour to the 
antrum is a matter of particular interest. To examine 
the antrum, first observe the contour of its walls, 
tljen compare the translucency of the two cavities 
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by placing a small electric light in the mouth, and 
finally, if necessary, open the cavity and examine 
its contents. When these are fluid a puncture may 
be made through the alveolus of a tooth, prefer¬ 
ably the first or second molar, or usually through 
the outer wall of the inferior meatus of the nose ; 
when solid, a larger opening should be made through 
the canine fossa. Distension of this cavity may cause 
a bulging of its outer wall below the orbit and malar 
bone, a flattening or depression of the roof of the 
mouth, a raising of the floor of the orbit, causing pro¬ 
trusion of the eyeball and, when extreme, blindness, 
and obstruction in the nasal fossa of the same side 
with epiphora. Expansion of the cavity is not always 
uniform; it may occur especially in one direction, 
but it must not be diagnosed unless more than one 
of the antral walls is found to be bulging. Distension 
of the antrum never occurs with either an acute or 
chronic empyema of this cavity, but may be caused 
by the growth of cysts into the cavity, and especially 
by solhl tumours, bony, sarcomatous, or cancerous. 

In the case of large tumours the surgeon must 
endeavour to ascertain whether the tumour is limited 
to the jaw or involves other bones; he should 
examine the temporal region, the nose, and the bone 
over the frontal sinu.ses for evidence of swelling, 
and then, passing his finger behind the soft palate, 
or by posterior rhinoscopy, should determine whether 
the tumour is filling up the pharynx, or is fixed to the 
base of the skull. 

When the surgeon recognizes that he has to deal 
with a tumour of the jaw he should first decide 
whetlidr it is inflammatory in nature. If the swelling 
is on one side of the bone only (as on the hard palate, 
or outer side of the lower jaw), and if it is painful 
and somewhat tender, it must be considered as chronic 
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periostitis. If such a swelling is found to fluctuate it 
is a ehronlc alveolar abscess. If the swelling subsides 
under treatment the diagnosis will be confirmed ; if 
it withstands treatment and continues to enlarge 
without forming an abscess, and particularly if it 
bleeds, it is a neoplasm. 

A smooth globular or ovoid tumour, of either the 
upper or lower jaw, which has grown slowly and pain¬ 
lessly, in a young person, is almost certainly a cyst; 
and if to these signs there is added fluctuation or 
“crackling,” the diagnosis is certain. 

If the cyst is single and the permanent teeth are 
normally erupted, it is a dental cyst; the presence of a 
carious fang close to the swelling supports this diag¬ 
nosis. A dental cyst may develop some time, even 
years, after the extraction of the corresponding tooth. 
The common site of dental cyst is the premolar 
region of the maxilla. (Plate X, Fig. 2.) 

If, however, the cyst is single, has grown slowly 
in a young person, and one of the permanent teeth 
is' unerupted, it must be diagnosed as a dentigerous 
cyst OT follicular odontome. Finding the tooth in the 
cyst, or seeing it in the X-ray, will conclusively prove 
the correctness of the diagnosis. Dentigerous cysts 
are commoner in the lower jaw and around an 
unerupted third molar. (Plate X, Fig. 1.) 

If, however, the cystic tumour is lobulated and 
more irregular in outline, and of very slow growth, it 
is to be diagnosed as a multilocular cyst or epithelial 
odontome. These cysts are usually met with in young 
persons, and are commoner in the lower than in the 
upper jaw. 

Solid tumours are to be distinguished from 
each other by the same rules as in other situations. 
(See Chaps. XV and XXL) A circumscribed hard 
tumour, as opaque to X-rays as the jaw itself, is an 



Dentifiorous cyst ^p. 358 ). 
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osteoma. If such a tumour is found in the alveolus, 
and is seen to be even more opaque to X-rays than is 
the bone, and to have a nodular outline, it is an odontome. 

When one or other jawbone, or any of the other 
facial bones, slowly and progressively enlarges, form¬ 
ing large nodular masses of bone without distinct 
circumscription, and being quite unmodified by treat¬ 
ment of any kind, the disease is known as leontlasla. 
The swelling is as a rule symmetrical. When ad¬ 
vanced, this disease causes great distortion of the 
features. 

A localized tumour of somewhat rapid growth 
arising in the alveolar process of one or other jaw, 
usually the mandible, expanding the bone and 
loosening the teeth, presenting a lobed surface of 
soft consistency and a livid colour, is an osteoclas¬ 
toma. X-ray reveals a mottled, well-defined area 
of rarefaction of the bone. 

A tumour of rapid continuous growth which infil¬ 
trates and distorts the jaw, displaces and loosens 
teeth, and extends into the neighbouring cavities, 
fossae, or soft tissues, is easily recognized as malig¬ 
nant. If the lymphatic glands beneath the mandible 
and along the carotid vessels are enlarged, it is a 
carcinoma ; where the tumour is large and there is no 
invasion of glands, it is a sarcoma. In the early 
stages it is impossible to distinguish between these 
growths except by microscopical examination. 

If the patient complains of a dull achuig pain 
in the face and of an unpleasant odour in the nostril 
of the same side, and has a bad taste in the mouth 
in the morning, and if, when he lies down on the 
opposite side, or holds his head down, odourless 
pus streams from the nostril, and the antrum is 
found opaque, it is easy to diagnose empyema of the 
antrum. More often, however, the symptoms of this 
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disease are obscure—slight local discomfort, irregular 
discharge from one nostril, recurrent attacks of naso¬ 
pharyngitis, and chronic ill-health—and the diag¬ 
nosis is only established by the opacity of the antrum 
and the results of an exploratory puncture. 

The Temporo-Mandibular Joint 

Pain and inability to open the mouth properly 
are the two leading symptoms of affections of this 
joint. They may be produced by acute inflamma¬ 
tion of the joint itself or of neighbouring parts which 
are pressed upon or stretched by the moving mandible, 
by osteo-arthritis, by spasm of the muscles of mas¬ 
tication, by fibrous or bony adhesions in the joint, 
by cicatricial contraction around the joint, and by 
tumours near the joint. To arrive at a diagnosis, 
first ascertain whether the trismus, i.e. the inability 
to open the mouth, is recent and acute, or of long 
standing. 

Aeute trismus. —If acute, examine for swell¬ 
ing of the joint itself immediately in front of the 
tragus, and for swelling of the parotid gland, or 
tonsil, or in the temporal fossa, jaw, face, and upper 
parts of the neck. Then notice whether the masseter 
muscle is rigid, or becomes rigid on any attempt to 
open the mouth, and if there is any spasm or rigidity 
of the muscles elsewhere, especially in the neck and 
spine. 

I. If the joint itself is swollen, tender, and any 
slight movement in it is painful, it is a case of aeute 
arthritis; this often ends in suppuration, and the 
pus is discharged either into the auditory meatus, 
the mouth, or behind the ramus of the jaw. The 
disease may lead to necrosis of the condyle of the 
jaw 01 to ankylosis of the joint. This joint is not 
infrequently the site of a pysemic arthritis. It is also 
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frequently one of those involved in acute polyarticular 
osteo-arlhritis. 

2. If there is a painful, tender swelling near the 
joint, the cause of the trismus is evident; common 
examples are afforded by mumps, tonsillitis, temporal 
abscess, alveolar abscess, acute lymphadenitis. 

3. If there is no local swelling, but the muscles 
closing the jaw are felt to be rigid and are the seat 
of severe painful spasms, it is a case of tetanus; the 
extension of the spasm to the muscles of the trunk 
will confirm the diagnosis. (jSee p. 19.) 

4. If there is no local swelling, and the jaws are 
held closed by rigid muscles, but there are no pain¬ 
ful spasms and the muscles of the neck and trunk 
are not involved, it is a case of reflex trismui. 
I'he cause of the trouble will usually be found 
in a carious tooth or an imperfectly erupted wisdom- 
tooth. 

Chronic trismus.— The existence of a tumour 
in the parotid or submaxillary region or in the 
mouth or pharynx, preventing opening of the jaws, 
is readily recognized. The finger in the mouth can 
easily detect firm cicatricial bands causing cicatricial 
trumus. 

1. When the movement of the jaw is attended 
with pain and a sense of grating in the joint, which 
in many cases is perceived by the surgeon, and 
the condyle is felt to be enlarged, there is osteo¬ 
arthritis. 

2. When the movement of the joint is very 
limited, and there is neither tumour nor fibrous 
band nor rigid muscle to account for it, there is 

fibrous ankyloiii. 

3. When the joint is immovable, and there is 
no cause for this outside the joint, the condition is 
one of true or bony ankylosis. X-rays will show the 
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synostosis. A scar may mark the seat of an abscess 
from suppuration in the joint, or a wound which 
has caused fracture involving the joint. If this 
occurs in children it leads to considerable deformity 
from imperfect development of the bones. The 
ankylosis may be unilateral or bilateral. 

4. Movement of this joint is sometimes attended 
with a sudden and painful slip or catch, due to a 
slight displacement of tbe interartlcular flbro-cartilage. 



CHAPTER XXV 


DIAGNOSIS OF DISEASES OF THE SPINE 

A SURGICAL examination of the spine should include 
investigation of the following seven points: 

1. The state of the coverings of the spine. 

2. The curves of the spinal column. 

3. The mobility of the vertebrae. 

4. The condition of the spinal muscles. 

5. The sensitiveness of the spine. 

6. The condition of the vertebrae. 

7. The evidence, if any, of pressure upon the 

spinal nerves or spinal cord. 

Where possible the patient should stand in a 
good light with heels together, arms hanging, and 
eyes directed straight forwards. An infant should 
be examined in the sitting posture. In all cases 
alike a couch or a bed should be at hand for the 
examination of the body in the prone and in the 
supine position. 

I. The eoverings of the spine.— ^Notice the 
condition of the skin, particularly the presence of 
hv'perseraia or pigmentation, of ulceration or slough¬ 
ing, of a dimple, sinus or fistula, of an abnormal 
growth of hair, or of a tumour or swelling over the 
spine. Redness, ulceration, and sloughing are usually 
the result of pressure from prolonged recumbency 
with neglect, the wearing of an ill-fitting instrument, 
or the projection of an undidy prominent spine. 
Dimples, median sinuses, and fistulous communica¬ 
tions with the spinal cord or its membranes are met 
with in congenital malformations. Use a probe to 
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find out the direction and length of a sinus, and by 
the microscope and chemical tests determine the 
nature of any discharge, whether pus or cerebro¬ 
spinal fluid. A growth of hair over the lumbar 
spine is often met with where the underlying spinous 
processes are defective—spina bifida occulta. For 
the diagnosis of tumours over the spine, see p. 378. 

2. The curves of the spine.—The surgeon 
should first observe the natural antero-posterior 
curves of the spine, noting whether they are increased 
or diminished, replaced by a general curve of the 
spine backwards, or interrupted by an abrupt pro¬ 
jection of one or more spines. He should next 
determine whether there is any rotation of the verte¬ 
brae one upon another. For this purpose the prom¬ 
inence of the angles of the ribs, and of the lumbar 
transverse processes on the two sides, must be care¬ 
fully compared. The height and prominence of the 
scapulae, the hollow of the waist on each side, and 
the apparent prominence of the ihac crests must be 
noted. To determine the symmetry of the spine 
more accurately the patient should stoop forwards 
while keeping the knees straight; in this position 
the angles of the ribs are uncovered by the scapuhe, 
and the lumbar transverse processes project back¬ 
wards, and the surgeon, standing behind the patient, 
or looking down along his back, can see at once 
if the transverse processes of the vertebrae are on 
the same level on the two sides. The diagnosis 
of scoliosis must depend upon the presence, and 
degree, of rotation of the vertebrae, as shown by the 
unsymmetrical projection of the transverse processes 
and angles of the ribs, and not upon the lateral 
deviation of the tips of the spinous processes. Then, 
turning the patient round, the surgeon should notice 
whether one breast is more prominent than the 
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other, or either side of the chest is flSitteiied, and if 
the two anterior iliac spines are on the same level, 
or one is lower and more prominent than the other. 
Having made this extimination, carefully trace the 
tips of the spines from above downwards to notice 
whether they are all present and in line, or whether 
one or more is absent or deflected to one or other 
side ; a convenient way of doing this is to place an 
ink mark on the skin over each spine-tip and then 
connect the dots by a continuous line. 

A general rounded curve of the spine backwards 
is due to debility or to posture ; an abrupt posterior 
curve is caused either by congenital absence of a 
vertebral body or by destruction of the anterior 
part of one or more vertebrae. An exaggeration of 
the lumbar curve—^lordosis—^is to compensate either 
for kypliofds above, or for tilting forwards of the 
pelvis as in fixed flexion of the hip or in congenital 
dislocation of the hip. It also occurs in obesity or 
when a large abdominal tumour is present. A lessen¬ 
ing of the lumbar curve is seen in early lumbar caries. 

Lateral deviation of the spine is caused in a few 
cases by congenital absence of one-half of a verte¬ 
bral body, but more often by faulty posture, by 
til ■mg of the pelvis to compensate for inequality in 
the length of the lower limbs, or for abduction or 
adduction of one thigh, or by retraction of one side of 
the chest, or in conditions of general bone-softening. 

3. The movements of the splue. —^The sur¬ 
geon should first of all observe the patient's movements, 
encouraging him to walk, run, or pick things up from 
the floor, etc., and notice whether these actions are 
performed easily and without restraint, or whether 
he keeps the spine rigid, and moves the hips and knees 
instead, or rotates the trunk on the thighs instead 
of turning the head from side to side. The several 



356 


SURGICAL DIAGNOSIS 


[chap. 

parts of the spine can be examined by placing the 
hand hat on the back and getting the patient to 
bend and extend the region, noticing whether the 
vertebrae move one upon another, or are immov¬ 
ably fixed. In the cervical spine the movements of 
nodding the head, rotation of the head, and flexion 
of the spine should be separately investigated, as 
they occur at separate joints. Thus, if nodding the 
head is free and painless, the occipito-atloid joint is 
unaffected; if the face can be turned without diffi¬ 
culty from side to side, the atlo-axoid joint is free; 
and if flexion of the head is quite free and painless, 
the lower cervical spine is unaffected; any one of 
these movements may be impossible, or very limited 
and painful, and this will point to disease of one 
or other of these regions. In all cases of alteration 
in the curves of the spine it is important to discover 
whether the deformity can,be corrected or not. This 
is most readily tested by observing the effect on the de¬ 
formity of removing the weight of the head and 
shoulders by getting the patient to bend down to 
touch the ground, or by using the weight of the body 
as an extending force, as happens when the patient 
hangs by the hands from a trapeze. Limitation of 
mobility of the spine may be caused by spasm of the 
spinal muscles, by changes in or ankylosis of the 
spinal articulations, by deformity or by synostosis of 
the vertebral bodies, or by extra-spinal conditions 
which interfere with the movements of the trunk, 
such as thoracic and abdominal tumours. The fact 
that the movements of the spine are quite unre¬ 
stricted and unaltered is strong evidence of the 
absence of serious disease in the spinal column. 

4. The condition of the spinal muscles.— 
Notice whether these muscles are weak, or wasted, 
or rigid. Get the patient to bend forwards, and, 
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with the hand on his head or nape of his neck, 
Dbscrve how ranch resistance to extension of the 
jpine his muscles can overcome : the strength of 
:he extensor muscles of the spine can be thus tested. 
Feel the muscular mass on each side of the lumbar 
spines and judge whether it is wasted or unduly 
rigid. The best way of testing for muscular rigidity, 
however, is to notice the ease and freedom, or the re¬ 
verse, with which the various movements of the spine 
are made. Spiiuil muscular rigidity is due either to 
some condition in which movement of the vertebrae 
is painful (caries, osteo-arthritis), or to ossification 
of the muscles (myositis ossificans), or to lumbago. 
VSTlicn muscular spasm is present as a protection 
against pamfiil movements of the vertebrae, the 
manner in which a patient obeys requests to move 
the spine is characteristic. The head may be sup¬ 
ported in the hands to prevent any movement in the 
cervical spine ; in stooping to the ground the patient 
may only Ilex his hips and knees and further steady 
the spine by resting his hands on his thighs, while 
similarly all the turning or lateral bending movements 
of the trunk are made at the hip-joints. Extreme 
wasting of the muscles is seen especially in anterior 
poliomyelitis, and when from any cause patients have 
been recumbent for a very long time. Weakness of 
spinal muscles is seen as a part of general debility, 
as in rickets, convalescence from acute illness, and 
in overgrown and ill-trained adolescents. 

5. The sensitiveness of the spine should 
be tested in four ways: (1) Press with the fingers 
over the spinous processes. If the patient flinches 
and shows signs of pain, the surgeon should notice 
whether touching the skin very lightly or pinching 
it up without any pressure on the bone is equally 
painful, whether the patient moves the apparently 
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tender part of the spine in flinching away fron 
the Anger, and also whether, when attention b 
diverted, pressure on the same spot is tolerated. 
These signs indicate cutaneous hypersesthesia, which 
is an important sign of “ hysterical spine** Patients 
with active inflammation of the bodies of the verte¬ 
brae can usually bear firm pressure over the spinous 
processes. The sensibility of the skin to heat and 
cold may be tested, but this is of no value in de¬ 
termining the condition of the bones. (2) Press 
vertically down through the spine to see if there is 
any hyperseiisitiveness of the bodies of the vertebrae 
—^a very frequent effect of disease of these bones. 
The patient may be standing or sitting, the surgeon 
standing facing him and ready to notice the least 
expression of pain. Pressure is best made upon 
the head; at first it should be quite light, but if 
this fails to elicit pain it may be gradually in¬ 
creased up to heavy pressure, and, if this is borne 
without any evidence of pain, undue sensitiveness 
of the bodies of the vertebrae is excluded. (3) Make 
firm pressure alternately on the two transverse pro¬ 
cesses of a vertebra, so as to rotate the bone 
slightly; where the joint between two bones is 
diseased, this movement is painful and is resented. 
(4) Ask the patient to make some movement which 
would cause a jar up the spinal column, such as to 
jump down off a chair or to run downstairs. If 
instead of doing this freely he refuses to do it, or 
only does it slowly and with special precaution to 
avoid or to lessen the spinal jar—holding on to the 
chair and only letting himself down with great care 
and very slowly—^it equally shows the presence of 
undue sensitiveness of some part through which the 
jar would pass. 

6, The CQn<UtiqQ of the spinal bones and 
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joints can be determined by carefully feeling the 
gpines to ascertain that none of them is absent or 
bifid, by noticing any grave deformity of the spine, 
such as an abrupt kyphosis, which can only occur 
when there is congenital absence of or acquired de¬ 
struction of the corresponding vertebral body or 
bodies, and by examining X-rays of the spine. This 
is the most accurate method, for it shows changes in 
the bones unassociatcd with deformity, and also 
joint changes which cannot be felt. Look first of all 
at the neural arches and their processes, to make sure 
that they are intact and symmetrical. Then examine 
the bodies of the vertebra}, and notice any faintness 
of shadow or loss of distinctness in the structure of 
the bone, pointing to early tuberculosis; or destruc¬ 
tion of the bone, as in advanced tuberculosis; or 
s 3 Tiostosis, as in healed tuberculosis or in osteo¬ 
arthritis. Lastly, note any replacement of the bone 
by a tissue of difEc.rent opacity to X-rays and without 
the structure of bone, as an aneurysm, an abscess, or 
a new growth. 

7. IVePve phenomena. —The symptoms to be 
investigated are pain, hypersesthesia, anaesthesia, 
muscular spasm or paralysis, and the condition of 
th reflexes. The exact extent of sensory altera¬ 
tions, and the muscles affected, should be carefully 
determined. The diagnostic importance of these 
symptoms is that they enable us to judge whether 
there is an organic lesion of the nervous system, 
the position of such a lesion, and whether it has 
an irritative or a destructive effect. 

An extensor reflex of the great toe when the sole of 
the foot is stimulated—Babinski’s sign—^is conclusive 
evidence of a lesion of the pyramidal tract; it is never 
produced by a “ neurosis.” A true clonus in the ankle, 
where the, pp^ovemeuts of the foot increSiSQ with in- 
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creased flexion of the ankle-joint, is another sign of 
organic lesion; in a “neurosis” clonus is often observed, 
but it is arrested by firmer flexion of the ankle, and 
so is distinguished as “ false clonus.” An increased 
knee-jerk is a very common symptom in a “ neu¬ 
rosis ”; it is met with also in any disease interfering 
with the function of the upper motor neurone. The 
knee-jerk is lessened or lost in any organic lesion 
involving either afferent or efferent nerves, or the 
reflex centre; it is entirely lost below a lesion which 
nearly or wholly destroys the conductivity of the 
spinal cord. 

Limitation of nerve disturbance to the area of 
distribution of a nerve or nerves indicates that the 
causative lesion affects the nerve-trunk or trunks 
and not the spinal cord. As nerve-trunks, composed 
of medullated nerve-fibres, are much more resistant 
to the effects of pressure and of inflammation than 
are the more delicate structures of the spinal cord, 
it follows that the symptoms of lesions of nerves 
are often, or for a long time, only irritative (pain, 
spasm), while those of lesions of the spinal cord 
almost immediately become paralytic (anaesthesia, 
paralysis). 

Having examined his patient, the surgeon can 
easily put any case into one or other of these 
groups; (1) cases of obvious deformity, (2) cases 
without obvious deformity, (3) cases of tumour of 
the spine or spinal cord. He should proceed with 
his diagnosis as follows; 

1. Cases with Obvious Depobmity op the 

Spine 

i. If in a child the natural curves of the spine are 
lost, and in their place there is a general convexity of 
the spine backwards which disappears on lying down, 
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and is altered by movemeiit, it is due to spinal muscular 
debility. In young children this is usually caused by 
rickets, and if the long bones arc bent, with swellings 
over their epiphyses, and the fontanelles are found 
open too late, etc., it is to be diagnosed as a rachitic 
spine. It is also met with in patients convalescing 
from severe illness which has kept them in the hori¬ 
zontal position for a long time. 

ii. In an adult a similar rounded curve of the 
corvico-dorsal region is met with as the result of 
faulty attitude. In young people the curve can be 
corrected; later in life it cannot be corrected, and 
changes in the outline of the bones and in the joints are 
found; it is then known as an occupation curve. 

iii. Jf such a general posterior curve of the 
spine is a fixed curve, unaltered by recumbency or 
movement, and if the movements of the spine are 
greatly diminished or almost nil, and the chest is 
also fixed, breathing being entirely diaphragmatic, 
and the X-rays show synostosis of the bodies of 
the vertebrae and lipping of the articular processes, 
it is due to spondylitis deformans. This condition is 
generally attended with severe pain. It may be met 
with in young adults, rarely as a complication of 
gonorrhoea, but is more frequent in later life. It is 
distinguished from caries of the spine by the less 
abrupt character of the curve, by the absence of 
tenderness to vertical pressure, in many cases by 
the pain being worse at night, and sometimes by 
the patient being conscious of a grating in his spine 
during movement. There is often osteo-arthritis in 
other joints. 

Such a general posterior curvature is also met with 
in cases of acromegaly, but the other symptoms and 
signs of this disease are so striking that this cause of 
spinal deformity is not easily mistaken. 
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If a similar general rounded curve of the spine 
in an elderly person is associated with enlargement 
and curving of clavicles, femora, or tibiae, it is a part 
of osteitis deformans. [See p. 296.) 

It must not be forgotten that the absorption of 
the intervertebral discs in old age allows of the 
gradual conversion of the various natural curves into 
a symmetrical posterior convexity of the whole spine 
with loss of height. 

iv. If there is an abrupt curve of the spine 
backwards, or a projection posteriorly of one or more 
of the spinous processes, and the X-ray shows 
destruction of the cancellous bone of the front of 
the spine, it is a case of Pott*s disease or angular curva¬ 
ture, or, better, tuberculosis or carles of the spine. When 
the projection is great the evidence of fall of the 
upper part of the spine is obvious. When the de¬ 
formity is of long standing the spine above, or below, 
or in both situations will show a compensatory 
curve forwards. Also scf'ii in secondary carcinoma. 

In all cases of caries of the spine the sur¬ 
geon should carefully examine for abscess, and for 
evidence of nerve lesion. The abscess may be found 
at the back, but more frequently the pus travels 
down along the front of the spine. When the 
disease is in the neck the surgeon should examine 
the back of the pharynx, the posterior triangle, 
the axilla, and the suprasternal notch. In disease 
of the dorsal spine each psoas muscle should be 
examined; if no swelling is detected, but either 
hip is flexed, it indicates inflammation of the muscle, 
and the formation of a tuberculous abscess will 
speedily follow. In disease lower down the ab¬ 
scesses are found in the sheath of the psoas or 
iliacus, or passing into the pelvis, and pointing 
at the buttock or the perineum. An abscess of 
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any size can be seen in a good X-ray. The 
examination of a case of caries of the spine, in 
whatever stage the disease may be, is not com¬ 
plete unless a careful search is made for abscess 
connected with it. 

If with this condition the lower limbs are in a 
condition of spastic paralysis^ with exaggeration of 
knee-jerk, it indicates pressure upon the front of the 
Bpinal cord by a mass of tuberculous granulation 
tissue or by an abscess ; but if there has been a sudden 
levelopment of flaccid paralysis of the lower limbs 
it indicates the bursting of an abscess into the spinal 
canal. If the case is of long standing and has not 
altered for years, and if there is no hyperscsthesia 
of the spine to vertical pressure or jars, and the 
X-iay shows that the bodies of the vertebrae 
are firmly ossified together w’ithout any areas of 
rarefaction of bone, or abscess, the tuberculosis is 
healed. (See also p. 375.) 

V. An abrupt break in the line of the lumbar 
spines with a deep sulcus over it is due to spondylo¬ 
listhesis, i.e. a partial forward dislocation of one of 
the lumbar vertebrae, usually the 4th or 5th. 
Whilst usually the result of severe trauma, this 
cone tion may arise gradually without obvious 
injury, perhaps due to a congenital origin. 

vi. When there is a lessening of the natural 
curve of the dorsal region, the dorsal spine being 
straight and sunk in between the scapulae, there is 
rotation of the spine. If the surgeon finds that on 
one side (say the right) the angles of the ribs are 
more prominent posteriorly than on the other, and 
that the scapula is higher and more prominent, 
that the right side of the waist is hollow, and the 
iliac crest apparently prominent, while on the left 
side the hollow of the waist is obliterated or less 
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marked, but the transverse processes of tlie lumbar 
vertebrae project backwards, there is rotation of the 
spine, scoliosis, or what is generally known as lateral 
curvature. In corroboration of this he will look 
for flattening of the right chest in front, and pro¬ 
jection forwards of the left breast and of the left 
anterior iliac spine, and also lateral deviation of 
the spinous processes, to the right in the dorsal 
region, and to the left in the loins. The curves may 
be found reversed. If the surgeon relies upon the 
deviation of the spinous processes instead of upon 
the evidence of rotation he will fail to diagnose 
many cases, and will fail to appreciate the gravity 
of others. If the rotation is slight, and disappears 
at once on lying down, it is often called a weak 
spine. Cases in which the deformity, although it 
is more marked, can yet be corrected by vigorous 
and well-directed muscular effort and position, must 
be distinguished from those in which the rotation 
is permanent and associated with changes in the 
shape of the bones, as shown in an X-ray. When 
the affection comes on suddenly with great wasting 
of the spinal muscles, and the deformity is very 
pronounced, the cause is paralytic —poliomyelitis. 
The surgeon should examine the feet, knees, thighs, 
and hips, to detect any cause of asymmetry of the 
lower extremities which can cause obliquity of the 
pelvis and tilting of the spine. Among such causes 
are flat-foot, genu valgum, hip disease, congenital 
dislocation or ankylosis of the hip, and a badly united 
fracture of thigh or leg. 

vii. If the spine is curved with a long sweeping 
bend to one side, without rotation of the vertebrae, 
the curve being permanent in every position, it is 
due to retraction of the opposite side of the chest, 
probably from pleurisy or empyermy or collapse of 
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one side of the chest induced deliberately by the 
operation of thoracoplasty. 

Grave deformity of the spine is sometimes caused 
by secondary carcinoma of the spine (see p. 377). 

2. Cases without Obvious Deformity of 

THE Spine 

i. If the surgeon finds that one part of the spine 
is kept rigid, that attempts to move it cause pain 
which the patient instinctively avoids, that vertical 
pressure down the spine causes pain, and that for 
this reason the patient avoids all vertical jars and 
pressure through the spine, and the X-ray shows 
rarefaction of the body of one or more vertebrae, he 
should diagnose tuberculosis ol the spine, even before 
there is any angular curvature from destruction of 
the bodies of the vertebrae. The surgeon’s attention 
may be first directed to the spine by the detection 
of a spinal abscess; or the first symptom com¬ 
plained of may be pain referred to the distribution 
of the nerves arising from the affected region of 
the spine, e.g. girdle pain when the lower dorsal 
region is the site of the disease. 

ii. Where, however, the patient complains of a 
fixed pain in the spine, and the skin of this region 
is found hypersensitive to pressure, or to heat or 
to cold, but vertical pressure through the spine is 
not resented, and the spine is not rigid at the painful 
part, the disease is hysteria. Such cases are usually 
met with in yoimg women, but are not limited to 
them; there will probably be exaggeration of the 
knee-jerk, and there may be a false ankle-clonus. 
The surgeon should endeavour to distract the 
patient’s attention from his examination, when 
ho will probably find that the painful part can be 
freely manipulated and pressed upon without caus- 
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ing signs of pain. In these cases, too, the hyper¬ 
esthesia is very superficial, being in the skin rather 
than in the subjacent bones. The patient may 
give a history of injury. 

iii. The signs of nerve lesion arc pain and hyper¬ 
esthesia, twitchings and paralysis, and increased 
deep reflexes. They are due to irritation and com¬ 
pression of the spinal cord, or of the nerves arising 
from it, and an attempt should be made to dis¬ 
tinguish these conditions. If the patient complains 
of severe pain along certain nerves, and the painful 
region is hyperscsthetic, these symptoms may be 
attributed to neuritis. When there is considerable 
deformity of the spine, witli spastic paralysis of the 
lower limbs, it is to be attributed to compression of the 
cord. When these symptoms have come on rapidly 
the pressure is due to an abscess in the spinal canal. 
If, however, the paralysis is limited to the muscles 
supplied by certain nerves issuing from the diseased 
part of the spine, it is to be attributed to compression 
of those nerves. If the patient suddenly becomes 
paralysed without any pain or hyperaesthesia, and the 
legs are flaccid, and there has not been any sudden 
increase in the deformity to explain it, the cause is 
either the bursting of an abscess into the spinal 
canal or a sudden haemorrhage compressing the cord. 

iv. When the coccyx or the joint between it 
and the sacrum is the supposed seat of disease, the 
part must be examined with some care. If the 
hand detects heat or swelling and tenderness over 
the part, and on introducing the finger into the 
rectum the least movement of the coccyx is found 
to cause acute pain, disease of the saero-ooccygeal Joint is 
to be diagnosed. This will be confirmed if there 
is an abscess pointing either on the outer or the 
inner surface of the bone. 
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V. If, however, there is no local redness or 
heat or swelling, but the coccyx is the seat of severe 
pain and some tenderness, so that sitting, cough¬ 
ing and sneezing are painful, and defsecation and 
examination per rectum and movement of the 
coccyx on the sacrum are very painful, it is to be 
considered a case of coceydynia. This affection is most 
common in women, and often follows an injury to the 
part. 

vi. When in a new-born child a dimple is seen 
fixed to the spine and serous fluid escapes from it, 
it is a myelocele. The subjects of this deformity are 
usually either still-born or very quickly die. 

vii. A sinus over the coccyx, unconnected with 
the bone or the anus, and having a very chronic 
history, is a coccygeal sinus due to imperfection in the 
closure of the lowest part of the spinal furrow. 
A dimple in the skin over the sacro-coccygeal 
joint is the result of a less degree of the same 
defect. 

viii. If one or more of the vertebral spines is 
absent the condition is known as spina bifida occulta. 
This is most often met with in the lumbo-sacral 
region, and the skin of the part is generally covered 
with long dark hair. Perforating ulcer of the sole 
and other trophic changes, with or without talipes, 
may be present. 

ix. Carcinoma is met with as a secondary growth 
in the spine, especially in connexion with mammary 
cancer. Where a patient who has, or has had, 
cancer in the breast complains of pain in one part 
of the spine and along the nerves passing through 
the intervertebral foramina, a secondary growth 
here is to be suspected. And if the pain persists, 
in spite of treatment, and the spine becomes rigid 
or all movement in it is very painful, and there 
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is an extensor reflex of the great toe, this suspicion 
is confirmed. If in an X-ray the outline of the 
spine is deformed, and there is a shadow less dense 
than that of the spinal bodies extending into and 
around the spine, the diagnosis is assured. The 
growth of the tumour can be watched in successive 
X-rays or inferred from the extension of the 
nerve changes and the occurrence of paralysis. If 
a tumour develops in the spine, or if there is de¬ 
formity from falling forwards or downwards of the 
vertebrae above, the diagnosis becomes unmistak¬ 
able. The final deformity may be great. 

3. Tumours of the Spine 

Tumours of the spine are separated into the con¬ 
genital and the acquired. In examining a congenital 
tumour of the spine the surgeon must first endea¬ 
vour to ascertain whether it communicales with the 
spinal canal and the spinal membranes. For this 
purpose the following points must be observed: 

i. Position. —A central position is characteristic 
of all intraspinal congenital tumours, and if a 
tumour is found not to occupy the median line 
it is very unlikely that it communicates with the 
spinal canal. 

ii. Condition of the spine. —If a bony rim is seen 
or felt around the sessile base of the tumour, this 
favours its intraspinal nature; whereas if the laminae 
and spines can be traced entire beneath the swell¬ 
ing, it is extraspinal. 

iii. RedudbilUy of the tumour is a very important 
sign of its intraspinal origin, especially if the reduc¬ 
tion of the tumour leads to increased tension of 
the fontanelle or to nervous symptoms. 

iv. Increased tension of the tumour during crying 
or strong expiratory efEorts is of similar import ; 
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this, however, when unaccompanied by reducibiUty 
of the tumour, may be due to proximity of the 
swelling to the rectum or abdominal viscera. 

V. Complications .—Of these the most important 
are hydrocephalus, club-foot, paralysis of the lower 
extremities or of the rectum or bladder, and a 
thinning, or entire absence, of the skin over the 
tumour. 

vi. The tumour should be examined with trans¬ 
mitted light, and if an opaque band or cords are 
seen in it corresponding to the spinal cord or nerves,, 
it indicates the intraspinal nature of the tumour. 

vii. This same observation can be made with 
much greater certainty by replacing the fluid in the 
tumour with oxygen and then taking an X-ray. 
The cord or nerves, if present, show up clearly against 
the translucency of the gas-filled sac. 

viii. The conieriLs of the tumour may be examined, 
and if found to be cerebro-spinal fluid this will prove 
the swelling to be intraspinal. By these signs the 
first step in the diagnosis can be taken. 

Extraspinal tumours must be examined to deter¬ 
mine whether they are solid, fluid, or composite, 
and with what part of the spine or pelvis they are 
connected. In the case of tumours of the sacrum 
or coccyx the motions should be examined to see 
whether any of the contents of the tumour pass 
into the bowel, and if so a close relation of the 
tumour to the bowel may be predicated. The sur¬ 
geon will, of course, examine the interior of the 
pelvis by means of the finger in the rectum. 

i. If a congenital tumour situated over and fixed 
to the middle line of the spine is found to fluctuate, 
to become tenser when the patient cries or strains, 
and to be partially reducible within the spine by 
gentle pressure, with increase of the tension of the 
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fontanelle, or with the production of nervous symp¬ 
toms, it is a spina bifida. This diagnosis will be cor¬ 
roborated by feeling or seeing the defect in the 
laminae, and by finding ary of the frequent com¬ 
plications of this affection (hydrocephalus, talipes, 
or paralysis), and by an examination of the fluid 
in the sac. If the tumour is covered by healthy 
skin, is translucent throughout, and a skiagram after 
gas-replacement is uniformly translucent and there 
are no nerve complications, it is a meningocele. If 
healthy skin is wanting over a part of the sac, being 
replaced by a thin vascular, or naevoid, membrane, 
or if the spinal cord or nerves can be seen crossing 
the sac, or if there are nerve complications, it is 
a meningo-myelocele. 

ii. If a congenital tumour fixed to the spine is 
found to fluctuate in every part, and if its cover¬ 
ings are thin or translucent, but the tumour is 
incompressible and unaffected by the cries or strain¬ 
ing of the patient, and unaccompanied by hydro¬ 
cephalus, talipes, or paralysis, it is a false spina bifida, 
or a hernial protrusion of the spinal membrane, 
which has become shut off from the theca verte- 
bralis. 

iii. A small cyst over the back of the lower end 
of the coccyx, attached loosely to both the bone 
and the skin, and not communicating with the 
spinal canal, is a coccygeal cyst, arising from non¬ 
obliteration of the lowest part of the spinal furrow. 

iv. If a congenital tumour growing from the 
sacrum or coccyx is sessile, in parts fluid, in parts 
solid, and therefore varying in consistence in different 
situations, extends into the pelvis and receives an 
impulse from the rectum, or communicates with 
that viscus and discharges into it, it is a sacral 
tumour. 
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V. Where a congenital tumour of this region is 
felt to contain firm masses of cartilage and bone, 
and has ill-developed or perfect fingers or toes 
appended to it, it is a foetal tumour or teratoma. 

vi. A congenital solid tumour of the spine with 
lobulatcd outline and of soft consistence is a congenital 
lipoma. Such a tumour may extend into the spina] 
canal and be very firmly fixed to the spine, and 
then it may be complicated with paralysis of the 
lower extremities. 

vii. If a congenital tumour over the spine is 
found to be reducible by compression, and to fill 
out with coughing or straining, but does not fluc¬ 
tuate and is not translucent, it is a nsvus. If the 
skin over it is nsevoid or thinned, and allows the 
blue colour of the blood in the tumour to be seen 
through it, the diagnosis becomes easier. 

Acquired tumours of the spine offer no special 
features, and are to be jecognized by common 
characters. In this region sebaceous cyst, lipoma, 
fibroma, carcino^na, and sarcoma are met with, and a 
bursa may develop over the vertebra prominens, or 
in men lower down where the braces cause pressure, 
and if irritated may inflame and suppurate; it 
presents the signs of bursal cyst in other situations. 
In all these cases the surgeon must endeavour to 
trace the spinous processes beneath the tumour, 
and so convince himself of the integrity of the 
spinal column. Very large abscesses in connexion 
with caries of the spine may be met with in either 
the neck, the back, or the loins. 

4. Tumours of the Spinal Cord 

IVon-congenital tumours arising within 
the spinal canal form a group by themselves. 
The diagnosis rests upon the observance of the signs 
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of progressive irritation and compression of nerve- 
roots and of the spinal cord itself, and the exact 
distribution of the nerve symptoms is the key to 
the localization of the tumour. 

Persistent pain referred to the area of distribu¬ 
tion of one or more nerve-roots, followed by pro¬ 
gressive anaesthesia and paralysis, points to the 
presence of a tumour involving the spinal cord. 

1. If the root pain is well marked and severe, 
and for a time the signs of interference with cord 
functions are those of a unilateral lesion—Brown- 
Sequard paralysis—that is, loss of power on the same 
side as the lesion, and cutaneous anaesthesia below 
the lesion on the opposite side, the tumour is situated 
outside the spinal cord. 

2. If with less pain paralysis both of motion and 
sensation comes on early, and aifects both sides of 
the body equally, and quickly becomes complete, 
with possibly some slight extension upwards, the 
tumour is in the spinal cord itself. 

3. If the paralysis is of the flaccid type, with 
muscular wasting and electrical changes in the 
paralysed muscles, it points to the tumour involving 
the nerves of the cauda equina. 

To determine the exact position of a spinal-cord 
tumour, care must be taken to map out exactly the 
area in which pain is felt, and to note the limits of 
the areas of hyperaesthcsia and anaesthesia. The 
highest nerve-root affected indicates the upper level 
of the tumour. The following table forms a rough 
guide to the levels on the trunk of sensory nerve 
Retribution:— 

Suprasternal notch = 3rd and 4th cervical. 

Level of nipple ' = 4th dorsal. 

Ensiform cartilage = 7th dorsal. 

Umbilicus = lOth dorsal. 

Ant. superior iliac spine = l2th dorsal. 
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Queokenstedt’s test consists in first noting the 
pressure of the cerebro-spinal fiuid by lumbar punc¬ 
ture and then observing the rise and fall in this 
pressure caused by brief compression of the jugular 
veins. Marked diminution or absence of the normal 
rise is reliable evidence of the presence of a tumour 
blocking the spinal canal. 

The injection of lipiodol into the spinal theca, 
above the level of the suspected tumour, through the 
occipito-atloid ligament, and below it at the level of 
the 3rd lumbar spine, and the subsequent taking of 
X-rays, may afford great help in determining not 
only the site of the tumour but the extent of the cord 
involved. 
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DIAGNOSIS OF DISEASES OF THE LIPS 

AND FACE 

The surgical afiections of this region are numerous; 
they may be considered in the following order: 

1. Congenita] deformities. — Hare-lip is 
readily recognized; it may be uni- or bi-lateral, 
simple when it involves the soft structures only, 
alveolar when the maxilla is also cleft, and com¬ 
plicated when there is an associated cleft of the 
palate. Very rarely is the cleft central in position. 
In some cases of hare-lip the lower lip is the site of 
mandibular recesses, i.e. two short sinuses opening 
on either side of the central point of the lip. As rare 
facial deformities may be mentioned lateral facial 
cleft, i.e. a hssure extending from the lip up the side 
of the nose to the inner canthus, sometimes laying 
open the nasal duct and often associated with a 
coloboma of the iris; and macrostoma, a condition 
in which the mouth extends outwards as a cleft for 
a varying distance through the cheek. 

2. Ulcers.— ^Notice particularly the age of the 
patient, the duration and mode of onset of the dis¬ 
ease, the character of the ulcer—^whether single or 
multiple, whether the edge is undermined, punched- 
out, or thickened, whether the base is indurated, 
smooth, sloughy, or irregular and fungous—and the 
condition of the associated lymphatic glands. In 
some cases it is necessary to examine the discharge 
for the SpirochcBta pallida, and to do a Wassermann 
test. 
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i. If the ulcer is single, of short duration, with 
distinct induration of the edge and base, and the 
surface is abraded, ulcerated, or covered with a very 
thin whitish slough, and' several of the glands are 
enlarged, firm, and freely movable under the skin, 
it is a hard chancre. The diagnosis should be estab¬ 
lished by finding the S'pirochoBta pallida in the 
discharge. This afiection is more common on the 
upper lip than the lower, and in women than men. 
A chancre of the lip is, as a rule, accompanied by 
swelling and eversion of the whole lip, its indura¬ 
tion is more spongy than in genital chancre, and 
the enlargement of the submaxillary glands is con¬ 
siderable, much greater than of those of the groin. 
Th? presence of signs of secondary syphilis will con¬ 
firm the diagnosis. 

ii. If the ulcer commenced in early life, has been 
very chronic and slow in its progress, and was 
preceded by soft, raised, apple-jelly-like nodules, 
some of which are also found scattered around it, 
it is lupus. There may be other signs of tuberculosis. 
The lymphatic glands of the neck may be normal, and 
if enlarged this is not secondary to the lupus, nor is it 
limited to the immediately associated glands. The 
discharge often forms adherent crusts. (See p. 269.) 

iii. If the ulcer originated in firm, red, angry- 
looking nodules, which quickly broke down into 
ulcers with a punched-out appearance, with sharply 
cut edge and doughy base, and the lymphatic glands 
are not enlarged, it is a lesion of tertiary syphilis. 
A positive Wassermann reaction and other evidence 
of syphilis should be sought for to confirm the diag¬ 
nosis. Syphilis is much more, and more rapidly, 
destructive than lupus. 

iv. If the ulcer commenced in a smaU crack or 
wart, and the base and edge of the ulcer are thick- 
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ened and firm, the former being irregular or granular 
in appearance, it is epithelioma. The associated 
lymph-glands become sooner or later enlarged. This 
ulcer is usually single, but it may occasionally be 
multiple ; e.g. more than one epitheliomatous ulcer of 
the lip, or epitheliomata on the opposing surfaces of 
the two lips, may be seen. The patient is usually 
past middle age. 

Epithelioma of the lip is commoner on the lower 
than the upper lip, occurs in patients of middle age 
or older, and with rare exceptions in males only. 
The initial crack, or wart, is frequently a local 
change in an extensive area of leucoplakia. 

Occurring upon the skin of the face, epithelioma 
is usually a secondary change in type of a rodent 
ulcer or a complication of the breaking down of the 
scars of old lupus. In the former case the change 
of type of growth is shown by a greater degree of 
induration of the edges of the ulcer and enlargement 
of lymph-glands. In the latter case the patient may 
be a young person, and the epitheliomatous ulcer 
multiple. 

V. An ulcer occurring in a person past middle 
life, which slowly and steadily progresses, with a 
smooth base, with a very narrow line of induration 
around the edge, and without any enlargement of 
the lymphatic glands, is a rodent ulcer. Such an ulcer 
may exist for many years, and cause wide and 
deep destruction of tissue, and a great chasm in 
the face. It may heal up and then break out again. 
It commences in a flat papule, and is most common 
at the side of the nose, on or near the lower eyelid, 
or near the angle of the mouth. 

3. Acute inflammation and gangrene.— 
There are three varieties of acute gangrene of the 
face that must be distinguished from one another, 
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vi*. eancrum oris, ainJthrax, lutid carhunde. If in a 
child, during or just after an attack of one of the 
exanthemata, one cheek becomes acutely swollen and 
an ulcer is found on the mucous surface, the base 
of which sloughs, and the ulceration and sloughing 
rapidly extend, it is cancnim oris or noma. The 
. ulcer may perforate the cheek and cause extensive 
destruction of soft parts and necrosis of bone. 
The tongue is thickly coated, the breath very foul, 
and the temperature and pulse-rate are both high. 

A flat, slightly raised, livid lump on the face or 
neck, with a central black slough, surrounded by a 
ring of vesicles which are at first separate and 
quickly coalesce with the central swelling, is the 
“ malignant pustule ” of anthrax. The source of in¬ 
fection can be traced to contact with horses, furs, or 
hides. Constitutional disturbance follows the local 
lesion after an interval of a day or two; it may end 
in septicwmia. The Bacillus anlhrctcis can be detected 
in the fluid of the vesicles. 

A firm, painful, and oedematous swelling of the 
skin and subcutaneous tissue, in which foci of sup¬ 
puration quickly appear, accompanied from the first 
by a rise of temperature, is a carbuncle. Extensive 
sleighing occurs, firm and tender lymphatic or 
venous cords are felt, the neighbouring glands are 
swollen and painful. Staphylococci are found in the 
pus. The disease runs a more rapid course and is 
more serious when it is situated on the face than 
when it occurs elsewhere. 

Erysipelas of the so-called idiopathic variety, i.e. 
arising in the absence of a demonstrable breach in 
the skin, is prone to occur upon the face. The 
constitutional symptoms vary in different cases 
from only slight pyrexia to high fever and delirium. 
(See p. 17.) 
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i. Sinus. —If a sinus in the cheek discharges a 
thin watery fluid, which streams out during masti¬ 
cation, it is a salivary fistula. The nature of the fluid 
should be tested by its amylclytic action. The patient 
may notice a dryness of the mouth on the same side. 

If the sinus is puckered in and adherent to the 
bone, it should be carefully explored with a probe 
for necrosed bone or a carious tooth. In all such cases 
the teeth should be carefully examined. An X-ray 
will be useful. 

5. Fluctuating tumouris. i. Acute.—If a tu¬ 
mour immediately follows an injury, and is attended 
with bruising of the skin, it is a haematoma. These 
tumours sometimes give a creaking sensation to the 
fingers. If attended by the signs of acute inflam¬ 
mation, the swelling is an abscess. 

ii. Chronic.—If painless, globular in outline, adhe¬ 
rent to the skin, and freely movable over the deeper 
structures, the tumour is a sebaceous cyst These cysts 
are most common in the region of the whiskers. A 
cyst with these characters, except that it is not 
adherent to the skin, especially if it occurs in a young 
person, is a dermoid cyst Such a cyst is commonly 
situated at the outer or inner angle of the orbit or 
at the side of the nose. A cyst in the cheek, which 
becomes more tense during mastication, is a salivary 
or parotid cyst If the cyst is deep beneath the 
parotid gland it may be difficult or impossible to 
detect fluctuation in it, and it is then liable to be 
mistaken for a solid tumour; but the smooth rounded 
outline and elastic consistence are unlike solid 
growths, and if any variation in size with mastication 
is observed it makes the diagnosis certain. A cyst 
under the mucous membrane of the lip, with a 
bluish colour, is a mucous labial cyst 

6. Swellings in the parotid region. —This 
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region is bounded above by the zygomatic arch, 
below by the angle of the jaw, and behind by the 
edge of the sterno-mastoid muscle, while in front 
it reaches forwards over the masseter muscle. 

i. A swelling, quite superficial, freely movable 
over the deeper parts, and ovoid in shape, is an 
enlarged lymphatic gland. The gland may be enlarged 
by simple inflammation, by tuberculous disease, or 
by secondary malignant disease. A tuberculous gland 
may be solid or softened into a fluctuating swelling. 
A cancerous gland rapidly becomes fixed to the 
parotid gland and to the skin. 

ii. A general acute swelling of this region, with 
tenderness and pain increased by mastication, and 
attended with fever, is acute parotitis. If occurring 
p'^imarily, affecting both glands, and accompanied 
by a mild febrile attack, it is mumps. This gener¬ 
ally occurs in children or young persons, and may 
attack several members of a family. The sub¬ 
maxillary and sublingual glands, as well as the 
testicle, ovary, or mamma, may also be affected. 
Parotitis is met with, too, as a sequela of acute 
specific fevers, or in septicaemia and pyaemia, and is 
still very occasionally encountered after abdominal 
operations. If the surface becomes cedematous, 
and the pain and tension increase, and especially 
if rigors occur or fluctuation can be detected, there 
is a parotid abseess. 

iii. A slowly growing tumour situated below and 
in front of (sometimes behind) the lobule of the ear, 
movable under the skin and in the parotid gland, 
is a parotid tumour. Its mobility in the parotid 
gland varies with the position and depth of the 
tumour; if part of the tumour lies deep in the 
gland between the ramus of the jaw and the skull, 
its range of movement is limited by the bones. 
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These tumours difEer in shape, but are usually 
coarsely lobulated. They may be moderately soft, 
or firm, or very firm, and they may vary in consist¬ 
ence in different parts. 

iv. A chronic but steadily increasing swelling 
immovably fixed to the gland and firm in consist¬ 
ence is a malignant tumour ot the parotid, usually a 
carcinoma. Later on it becomes fixed to the bones 
and the skin, it may ulcerate and fungate on the 
face, and be attended by secondary enlargement of 
the cervical glands. Severe pain in the ear and up 
along the side of the head, inability to open the mouth, 
facial palsy, and deafness are characteristic effects. 

7. Other affections of the lips.—A congenital 
thickening of one lip, due as a rule to the presence 
within it of dilated lymph-s])aces, is known as macro- 
cheilia. Cavernous nmvi also occur as congenital tumours 
in this region. A chronic thickening of a part of the 
Jip, leading to eversion of its red border, and some¬ 
times associated with slow superficial ulceration of 
its mucous surface as the area of lip involved increases 
is due to syphilis; associated lesions, and the Was- 
serman reaction assist the diagnosis. Small, firm, shot- 
like nodules felt under the mucous membrane of the 
lip are adenomata of the mucous glands of the lip. 
Larger tumours in this situation, if fiuid, are mucous 
cysts, and if solid are labial tumours, often containing 
myxomatous fibrous tissue as well as glandular tissue 
and small cysts. Groups of small clear vesicles on 
a bright-red base, drying up into a thin yellow or 
brown scab, and attended with itching and smarting, 
are herpes. 

Chronic fissures at the angle of the mouth, with 
a watery discharge, are syphOitio rhagades; they are 
often seen in children the subjects of inherited 
syphilis, and they leave behind puckered scars. 
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Flat, slightly raised patches of mucous membrane 
of a pale bluish-white colour arc mucous patches. 
Irregular fissure-like ulcerations of the mucous sur¬ 
face, chronic in character, and painful, are syphilitic 
ulcers. Corroboration of the diagnosis in these last 
three cases should, of course, be sought in other 
syphilitic manifestations, in the detection of the 
SjyirochcBta paHi'da, or in the Wassermann reaction. 

Small whitish spots on the mucous surface, which 
terminate in very superficial circular abrasions or 
ulcers, are aphthae; adjacent ulcers may coalesce. 
Aphthae are attended with pain, soreness, and in¬ 
creased flow of saliva. Thrush may be found on the 
lip, in the form of opaque white streaks and patches, 
painless and not causing ulceration. If the white 
material is removed, and examined microscopically, 
it is found to contain the fibres and spores of a fungus, 
Otdium albicans. 

8. If a patient has an acute, painful and very 
tender oedematous swelling over either jaw, it is 
probably an alveolar {See p. 354.) 



CHAPTER XXVII 

DIAGNOSIS OF DISEASES OF THE NOSE 


The four chief signs of disease of the nose are 
(1) epistaxis, (2) discharge, (3) obstruction, and 
(4) deformity ; and it will be well to consider these 
individually before proceeding to the diagnosis of 
separate diseases. 

1. Epistaxis, or bleeding from the nose, may 
be traumatic t and occasioned by direct injury of 
the nose itself, or by fracture of the base of the 
skull {see p. G8), or idiopathic. When idiopathic it 
may result from local congestion, from disease of 
the vessels, from altered blood states, from ulcera¬ 
tion of the mucous membrane, or from rupture of 
vessels in very vascular growths in the nose. Idio¬ 
pathic epistaxis occurring in young persons otherwise 
in good health, and especially when preceded by 
Gushing of the face, noises in the ears, giddiness, and 
headache, is to be attributed to congestion ; when 
occurring in the course of fevers or in patients with 
disease of the liver, it is due to alteration in the blood 
as well as to congestion. By far the commonest cause 
of repeated bleeding from congestion caused by blow¬ 
ing the nose, etc., is a patch of dilated veins situated 
on one or both sides of the antero-inferior part of the 
septum, and readily recognized on examination with 
a specidum. Profuse hasmorrhage in healthy adults 
may sometimes be due to a small ulcer on the septum 
which has perforated an artery. In elderly patients, 
when preceded by signs of cerebral congestion, and 
the blood is dark and venous in character, it is due 
to congestion ; but when the blood, bright red in 
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colour, flows out very fast, and especially if the 
superficial arteries are tortuous and rigid, it may 
be attributed to rupture of an atheromatous artery. 
Epistaxis, alarming in amount, also occurs in 
hamopihilia. 

2. Discharge from the nose varies much in 
its characters; it may be very thin and watery, 
mucous, muco-purulent, purulent, sanious, mix^ 
with foul-smelling crusts, odourless, or horribly 
offensive. Mucous and muco-purulent discharge is 
caused by acute and chronic catarrh. Purulent dis¬ 
charge may be due to empyema of the antrum, to 
ulceration of the mucous membrane of the nose, 
especially after impaction of a foreign body, or to 
suppuration in the frontal, ethmoidal, or sphenoidal 
siiiuses. Sanious pus indicates ulceration, or in acute 
cases intense congestion. Great fetor of discharge 
indicates retention of the matter in the nose and its 
decomposition, and is usually associated with 
syphilitic ulceration of the mucous membrane oi 
atrophic rhinitis. 

Something may be learnt from the mode of 
escape of the discharge. Where this is constant it 
is probably secreted by the nasal cavity itself ; 
whore more or less intermittent it points to the 
fluid accumulating in some neighbouring cavity, and 
from time to time escaping into the nose; if the 
flow of fluid is greatest when the head is resting 
on the opposite side, this strongly suggests that it 
is secret^ in the antrum; when position has no 
influence upon the flow it may come from the frontal 
or other sinuses, and inquiry should be made for local 
pain. Pain in the region of the eyebrow, the cheek, 
and more rarely in the upper teeth suggests disease 
in the antrum; if above the eyebrow, between it 
and the hair-line; in the frontal sinus ; if behind the 
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eyes and in the occipital region, in the sphenoidal 
sinus; and if over the bridge of the nose, in the 
ethmoid sinus. In the case of the frontal sinus the 
pain usually comes on in the morning and is relieved 
towards the evening. 

3. Obstruction of the nose is indicated by a 
“ nasal ” tone of voice, by the patient’s inability to 
blow down or to sniff up through the affected nostril, 
and rarely also by epiphora. It may be due to 
displacement of the walls of the nose from fractures 
and other injuries, to deflection of the septum, to 
outgrowths from the walls or neighbouring cavities 
into the nasal fossae (swelling of mucous membrane, 
spurs, polypi, hsematoma, abscess, and sarcoma or 
carcinoma of upper jaw or sinuses, etc.), or, in 
children especially, and when unilateral, to foreign 
bodies blocking up the passage. Similar obstruction 
to respiration may follow infection of adenoid vegeta¬ 
tions and tumours in the naso-pharynz and adhesion 
of the soft palate to the back of the pharynx. With 
mucous polypi the obstruction is greater in damp 
than in dry weather. 

4. Deformity oi the nose may be congenital 
or acquired; when the latter it is either traumatiCy 
the direct result of the violence, or idiopathic, occa¬ 
sioned either by imperfect development of the nose, 
deviation of the septum, by destruction of more 
or less of the bony framework of the nose and col¬ 
lapse of that feature, or by distension of its cavity 
by the progressive growth of a tumour within it. 
The distinction between these forms is therefore quite 
obvious. When the nose is greatly widened trans¬ 
versely, and the eyes pushed outwards and separated 
from each other, as occurs in chondroma or chondro¬ 
sarcoma, the deformity, which may reach a hideous 
degree, is known as frog-face.’* 
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Examinatioii of the nose. —The nose should 
first of all be examined externally to detect any 
alteration in its contour. Compressing one nostril 
with his finger, the surgeon should request the 
patient to breathe deeply through the other, when 
the fact of obstruction will be at once apparent; 
i/he other nasal fossa must be similarly investigated. 
Then, placing the patient facing a good light, he 
should gently press up the tip of the nose, when 
he will be able to see the anterior nares and the. 
septum, and detect deviation of the septum, ulcera¬ 
tion of the anterior nares, or a presenting polypus. 
To examine the cavity of the nose a speculum should 
be introduced, and a strong light thrown in by means 
of a mirror. The condition of the inner and outer 
walls, the size of the space between, and the nature 
of any discharge must be noted. If a spur, growth, 
or obstruction is seen, a probe should be passed up 
to ascertain its consistence, and an attempt made to 
move it. In cases of purulent discharge, pains must 
be taken to determine whether the pus escapes into 
the nose from beneath the middle and over the 
inferior turbinate bone—in which case it is coming 
either from the antrum, the frontal sinus, or the 
anterior ethmoidal cells—or flows over the middle 
turbinate bone from higher up, that is, from the 
posterior ethmoidal cells, or the sphenoidal sinus. 
The posterior nares may be examined with the finger 
passed up behind the soft palate, or by “ posterior 
rhinoscopy,” a small mirror being introduced into 
the pharynx behind the velum, and illuminated by 
light reflected from a head mirror through the mouth ; 
if the patient is under the influence of an ansesthetic 
the surgeon can more satisfactorily examine the 
posterior nares with the finger passed behind the 
soft palate. 
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Nasal symptoms are often due to disease of the 
frontal or ethmoidal sinuses or of the antrum of High- 
more. The condition of these cavities can be investi¬ 
gated by “ transillumination.” In a darkened room, 
a small electric lamp is placed in the patient’s 
mouth with the lips closed, and then under the inner 
end of each orbital ridge. The areas of light and 
shade on the two sides of the face and forehead are 
compared. 

The diseases of the nose will, by means of this 
examination, readily be divided into those in which 
there is obvious obstruction to respiration, and those 
in which there is discharge only, the nasal fossa) 
being free. The cases in which the discharge has a 
very offensive penetrating odour are known as cases 
of ozsena. 

1. Inodorous discharge without obstruc¬ 
tion.—^If the discharge is mucous or muco-purulent 
it is known as chronic coryza. Where this occurs 
in infants, and leads to difficulty in sucking, and 
snuffling respiration (“ the snuffles ”), it is a charac¬ 
teristic feature of Inherited syphilis. When with this 
discharge the mucous membrane over the turbinate 
bones is found thickened and uneven there is chronic 
hypertrophic rhinitis. The thickened mucous mem¬ 
brane may look like a polypus, but it is found not 
to move over the bone when pressed by a probe, 
and contracts readily under cocaine and adrenalin. 
Fissures and small ulcers in the mucous membrane 
are probably syphilitic, and the patient should be 
carefully examined for other evidences of secondary 
syphilis. In middle-aged and elderly persons the 
lining of the nostril may be found red and irritable, 
with dry adherent scabs, or thin watery discharge— 
eczema; such patients are often gouty. 

If the discharge of pus is more abundant, and 
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occurs periodically, especially when the patient lies 
down on the opposite side, or blows his nose violently, 
it is probably an empyema of the maxillary antrum. 
If any of the upper teeth are carious, this will support 
the diagnosis. In these cases there is no distension 
of the antrum; the patient may be conscious of an 
unpleasant smell, and of a nauseous taste in the 
morning from the pus trickling into his pharynx. 
The pus may be seen flowing into the nose, over the 
inferior turbinate bone, and the antrum will be found 
to be dull to transmitted light. Suppuration in the 
antrum is often attended with pain around the orbit, 
in the cheek, in the upper teeth, in the ear or down 
the side of the neck. The diagnosis can only be 
finally established by puncture of the antrum. If 
there is a continuous discharge of pus from under the 
anterior part of the middle turbinate bone, asso¬ 
ciated with headache and sleeplessness, and unaflected 
by position, it is probably due to suppuration in the 
frontal sinus; tenderness over the sinus with frontal 
pain will strengthen this supposition. Confirmation 
should be obtained by an X-ray. Pain over the 
bridge of the nose, and between the eyes, with a similar 
discharge of pus into the middle meatus, is character¬ 
istic of disease of the anterior ethmoidal ceUs. If the 
pus is seen to flow dawn over the middle turbinate 
bone into the naso-pharynx it probably comes from 
the posterior ethmoidal cells; a probe may occasion¬ 
ally detect necrosed ethmoid bone. 

A free discharge at times of clear watery fluid, 
frequently preceded or accompanied by a paroxysm 
of sneezing, indicates a vaso-motor rhinitis. This 
condition may be a symptom of mild sinus infection. 
In all cases it indicates irritation of the nasal mucosa. 
Hay-fever is a form of this condition. 

If, foUowiiig an injury to the head, there is a 
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constant or intermittent trickling of thin watery 
fluid from one nostril, and the nasal cavity is quite 
free, the fluid may be cerebro-spinal, escaping from 
the subarachnoid space. (Sze p. 69.) 

2. Ozaena.— The immediate cause of this con¬ 
dition is the decomposition of retained and dried 
secretion due to the loss of the cilia on the surface of 
the mucosa, with consequent stagnation. It occurs 
as a manifestation of late syphilis, and as a non¬ 
syphilitic “ atrophic rhinitis.” In the former there 
may be a clear history of syphilis, the Wassermann 
reaction is positive, and in addition to the crusted 
and atropliic state of the mucosa with atrophy of 
the turbinate bones and roominess of the nasal fossae, 
a probe may detect bare, necrosed bone. 

Atrophic rhinitis occurs in young women of the 
poorer classes, and is never accompanied by necrosis 
of bone. This condition is becoming increasingly 
rare. It must not be forgotten that the impaction 
of foreign bodies may lead to a fetid discharge. 

3. Obstruction in the nasal fossa.—i. If the 
cavity is seen to be filled up with a yellowish or 
bluish and semi-transparent soft body which yields 
and moves before a probe, or moves with strong 
respiration, it is a mucous polypus. These polypi 
are often multiple; they grow slowly, and never 
cause frequent and profuse hsBmorrhages ; they may 
cause epiphora and loss of smell, and in long-standing 
cases a marked widening of, and slight chronic 
oedema over, the bridge of the nose ; they occasion 
more distress in wet weather than in dry. 

ii. If on examining the cavity a soft mucous 
surface, red or dark purple in colour, is seen pro¬ 
jecting from the outer wall of the nose, which is 
not moved by the probe or by respiration, it is to 
be distinguished as hypertrophy of the mucous 
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covering of the inferior turbinated bone; it is fre¬ 
quently seen in chronic coryza, and may be mis¬ 
taken for a polypus. 

iii. If the nose is found to be obstructed by a 
deep-red or livid mass, firm to the touch, and there 
has been frequent severe epistaxis, the surgeon may 
diagnose fibrous polypus, which should rather be spoken 
of as a sarcoma. This disease—a rare condition— 
occurs in young subjects ; the tumour grows steadily, 
and causes great distension of the nasal fossee, spread¬ 
ing through the septum, widely separating the eyes, 
filling the antrum, and projecting into the pharynx 
and mouth. 

iv. If on looking into the mouth in a case of nasal 
obstruction, a rounded bluish or semi-transparent 
tumour is seen behind the soft palate round which 
the finger can be passed freely, it is an antro-choanal 
polyp, projecting backwards from the region of the 
ostium of the antrum on one side. Although simple 
in nature, it may recur after removal with a snare 
or forceps. 

V. Deviation of the septum to one side or a rMge 
or spur on the septum may cause unilateral ob¬ 
struction ; these conditions are easily recognized by 
i'ispection. 

.vi. When the septum is found projecting into 
both fossffi, or possibly one only, without a corre¬ 
sponding depression on the other side, there is a 
tumour of the septum. Examine whether it is solid 
or fluid. If fluid and quickly formed, and attended 
with much pain and redness, it is an acute abseess, 
and probably a suppurating haematoma. If fluid, 
chronic, comparatively painless, and not attended 
with oedema, it is a chronic abscess. If the swelling 
is firm and solid, but slightly yielding, it is probably 
a chondroma, while if of stony, unyielding hard- 
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ness it is an osteoma. (For hcBmatoma of the septum, 
see p. 89.) 

vii. If a firm rounded substance is found in one 
or other nasal fossa, not attached to either wall, 
it is a foreign body. There may be a history of its 
introduction, or its examination after removal may 
sliow it to be a pea, a small marble, a wad of paper, 
or some similar substance. Such foreign bodies may 
remain in the nose for many years. If, however, it 
is calcareous in nature, it is a nasal calculus; these 
calculi usually develop around foreign bodies. 

viii. Warts are sometimes seen growing from the 
mucous membrane; their fine-branching surface at 
once distinguishes them from other tumours. They 
may bleed readily when touched with a probe. 

ix. When the tone of voice indicates nasal 
obstruction, which is found not to be complete, 
and the nasal fossae are free, a careful examination 
of the posterior narcs and naso-pharynx should be 
made by means of a postnasal mirror or, failing this, 
with the finger, and if a soft mass showing deer 
vertical fissures is found there it will be recog 
nized as adenoid vegetations, or hypertrophy of the 
normal lymphoid tissue of the part. This is usually 
met with in delicate children, often in conjunction 
with hypertrophy of the tonsils. Infection of the 
adenoids causes intranasal congestion and nasal ob¬ 
struction, and as secondary effects of this obstruc¬ 
tion may be mentioned a characteristic lateral 
flattening of the nostrils, with breathing through 
the open mouth and raising of the upper lip, deafness, 
noises in the ears, slight discharge of blood into the 
pharynx in the morning, excess of mucus in the 
pharynx, and sometimes chronic coryza with or 
without involvement of the sinuses. 

X. Gradually increasing obstruction of one nasal 
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fossa, especially if preceded or associated with re¬ 
peated small haemorrhages and an aching pain in 
the part, is characteristic of a malignant tmnoiir 
encroaching upon the nose. Examine carefully for 
evidence of swelling, for displacement of bone and 
the protrusion of growth into the nasal fossa, and 
for the enlargement of glands. The growth is fre¬ 
quently sloughing on the surface, and bleeds readily 
when examined with a probe. 
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DIAGNOSIS OF DISEASES OF THE 
MOUTH. TONSILS. FAUCES. AND 
(ESOPHAGUS 

The mouth.—^The inside of tJie cJieek may be the 
seat of mucous patches, of white patches of thickened 
epithelium (leucoplakia), exactly like and generally 
accompan 3 dng the same affection of the tongue, of 
syphilitic or peptic ulceration, of papilloma, sub¬ 
mucous fibroma, and of epithelioma. 

An acute superficial and very painful ulcer of the 
mucous membrane of the mouth, with a bright-red 
edge and a grey base, is a peptic ulcer. These ulcers 
are often multiple and recurrent, and are found in 
the subjects of chronic indigestion. 

Mucous patehes are recognized by their being slightly 
raised, and whitish in colour, and by finding the 
SpirochcBta pallida in the discharge on the surface, 
or in the fluid obtained by lightly scratching the sur¬ 
face. There are usually other evidences of secondary 
syphilis, and the Wassermann reaction is positive. 

Syphilitic ulcers are irregular, sinuous, often ser¬ 
piginous, with raised, sharply cut edges, and leave 
firm, depressed cicatrices. 

Papilloma occurs as either a sessile or peduncu¬ 
lated outgrowth of the mucous membrane, dis¬ 
tinguished from epithelioma by the absence of any 
infiltration of the submucous tissues. Ulceration 
may result from injury to the tumour during 
mastication. 

Submucous fibroma occurs as a firm nodule, covered 
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by healthy mucous membrane, which grows slowly 
and tends to become pedunculated. 

Epithelioma here as elsewhere is known by tlic 
infiltration of the mucous and submucous tissues, 
the warty, ulcerated surface, and the early infection 
of the lymphatic glands. 

Epithelioma is often met within the floor of the 
mouthy usually starting close to the fraenum linguae. 
It is recognized by the signs enumerated in con¬ 
nexion with epithelioma inside the cheek; there is 
also gradual fixation of the tongue, and the dis¬ 
eased surface becomes fixed to or spreads over the 
jaw. Salivation, pain, and foul discharge are late 
accompaniments. 

A foreign body or a salivary caleulus may be seen 
or felt in the orifice of Stenson’s duct, or pus may be 
seen flowin'^ from the duct. 

On passing the finger along the groove be¬ 
tween the tongue and the jaw a hard, slightly 
tender swelling may be found ; this is a salivary 
(alculus. The patient wall usually complain of pain 
and stiffness about the part, and the submaxil¬ 
lary gland will be found enlarged, and may be 
noticed to swell with each meal and to subside in 
the intervals. Infection around the calculus may 
result in an ulcer of the floor of the mouth. The 
presence of the calculus at the bottom of this ulcer 
gives it a hard base which may suggest epithelioma. 
But the history of the case and the rapid healing 
which follows extraction of the calculus make the 
correct diagnosis clear. 

A more or less globular, smooth, fluctuating 
swelling in the floor of the mouth, displacing the 
tongue and interfering with its movements, will be 
recognized as a sublingual cyst; three varieties can 
be 

distinguished; 
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1. If the cyst appears in the mouth only, is 
covered with thin healthy mucous membrane, and 
has a transparent bluish appearance, it is a mucous 
cyst, or ranula, 

2. If the cyst is in the middle line, bulges below 
the symphysis of the jaw as well as in the mouth, 
and has a dull white or yellow colour ivhen seen 
through the mucous membrane, it is a dermoid cyst 
of the thyro-glossal duct. 

3. If the cyst has these same general characters, 
but is under the side of the tongue and projects 
in the neck under one half of the jaw only, it is a 
branchial cyst. 

A soft, lobulated, movable tumour in this situa> 
tion is a lipoma. 

The palate.—In examining the palate, notice 
first its genial form and integrity. A narrow, highly 
arched palate is the result of imperfect development, 
often associated with adenoids, sometimes due to 
congenital syphilis. Congenital clefts are recognized by 
their median position; they may involve the uvula 
only, or uvula, soft palate, and just the posterior 
margin of hard palate, or may extend forwards to the 
alveolar process. Clefts in the alveolar process are 
not median, but on one or both sides of the inter¬ 
maxillary bone. There may be a cleft of the alveolar 
process only, not involving the palate proper. 

An acquired perforation of the palate is almost 
invariably the result of syphilitic ulceration and 
necrosis; in a very few cases it is the result of 
injury or operation. Its position, its shape, and the 
presence of scar tissue distinguish such a perforation 
from a congenital cleft. 

If the soft palate is of a bright-red colour and 
the patient has little or no pain in it, examine care¬ 
fully for other signs of secondary syphilis; jxipidea or 
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slightly raised flat bluish mucous patches are often 
seen in this stage of the disease. 

Ulesrs of the palate.—^If the ulcer is superficial, 
covered with pale granulations, and painful, it is 
probably tuberculous, and if the patient has tuber¬ 
culous disease of the tongue, larynx, or lungs, or 
if the tubercle bacillus is found in the secretion of 
the ulcer, the diagnosis is certain. A chronic ulcer 
starting behind the molar teeth, creeping over the 
palate, healing at one edge and spreading at the 
other, is a tertiary syphilitic ulcer. If an ulcer in 
the palate is deep, with sloughy edges and base, or 
with necrosis of the bone, it is a gummatous syphilitic 
ulcei. These ulcers are often very extensive, and 
involve the pharynx as well as the palate, and when 
they heal they leave perforation of the palate and 
cicatricial deformity. A positive Wassermann re¬ 
action will support the diagnosis. If an ulcer in the 
palate has a firm infiltrated edge and base, and the 
surface is uneven, or raised and warty, discharging 
a foul sero-purulent fluid, it is an epithelioma. In¬ 
filtration of the lymph-glands at the angle of the 
mandible and beneath the upper part of the sterno- 
mastoid muscle, the insidious origin and steady ex¬ 
tension of the disease, and the age of the patient 
are important aids to diagnosis. A single ulcer in 
the palate, raised above the general surface, with 
a firm base and smooth surface, is most probably 
a hard chavuire; the diagnosis will be rendered 
certam by the discovery of several firm,-, movable 
glands in the neck, by the detection of the spiro- 
chsste in the discharge from the chancre, and by 
the subsequent outbreak of secondary syphilis. 

Swellings of fhe palate.—^A fluctuating swelling close 
^ the alveolar process is most probably an alveolar 
abscess ; such an abscess may be acute, subacute. 
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or recurrent. It may have burst into the mouth 
and be represented by a sinus discharging a little pus 
and leading down to a carious root. Such a swelling 
may be a very soft sarcoma ; this is shown by punc¬ 
ture of the swelling yielding blood and not pus. 

A solid swelling of the palate may be a gumma, a 
simple, or a malignant tumour. If it is softening 
in the centre, or ulcerating and sloughing, and the 
Wassermann reaction is positive, it is a gumma. 
If the tumour is well defined, covered with healthy 
mucous membrane, has grown slowly, or has been 
stationary for a time, and if it evinces no tendency 
to soften or to ulcerate, and is limited to the oral 
surface of the palate, it is a simple tumour. Hist¬ 
ological examination after removal will reveal its 
exact nature. Adenoma, fibroma, and mixed tumours 
are all met with in this situation. If the tumour has 
grown rapidly, infiltrates the mucous membrane, or 
fungates through it, and extends into the alveolar 
process, nose, or antrum, it is a malignant tumour. 
The hard palate is often depressed by tumours grow¬ 
ing in the antrum {see p. 357). 

If a patient is taken acutely ill with dysphagia and 
dyspnoea, and the throat shows some swelling from 
the outside, while the soft palate is greatly swollen 
and oedematous, so as to conceal the back of the 
pharynx, the condition is aaUe oedematous pharyngitis. 

The tonsils. 1. Enlargements. — If the swelling 
is acute the surgeon must inquire whether it is in¬ 
creasing or diminishing, and he should notice the 
colour of the mucous membrane, the presence of 
false membrane, ulcers, or sloughs, also whether any 
part of it is “ pointing,” soft to the touch, or even 
fluctuating, and whether there is surrounding oedema. 
The temperature and general condition of the patient 
must be carefully observed. When the swelling is 
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chronic t its duration, its mode and rate of growth, 
its consistence, the limitation of the enlargement to 
the tonsil or its extension to the palate and pharynx, 
the condition of the mucous membrane, and the 
state of the cervical lymphatic glands, are the points 
to be observed. 

i. When the tonsil is acutely swollen, deep red 
in colour, with oedema of the anterior pillar of the 
fauces, and the patient is febrile, with great pain in 
swallowing and discomfort from sticky mucus about 
the fauces, it is acute tonsillitis. If the swelling is 
increasing, with severe throbbing pain, and part of 
the tonsil is found soft, pointing or fluctuating, 
there is an abscess of the tonsily commonly known as 
quinsy. Where small yellowish-white pea-like swel¬ 
lings, or ulcers formed by the bursting of small 
abscesses, are found on the surface, it is follicular 
tonsillitis. Follicular ulcers may coalesce into larger 
ulcers with undermined and swollen edges. When 
there is any appearance of false membrane or of acute 
ulceration of the surface, a “ swab ” should be taken 
and submitted to careful bacteriological examination, 
particularly to determine the presence of the Klebs- 
Loffler bacillus of diphtheria, or the fusiform bacillus 
of Vincent and the Spironema dentium, the two 
organisms associated in Vincent’s angina. In diph¬ 
theria the membrane spreads rapidly from the tonsil 
on to the palate; in Vincent’s angina it remains 
confined to the tonsil. In both there is moderate 
fever and enlargement of the cervical lymph-glands, 
ii. When the tonsil is chronically enlarged the 
surgeon has to distinguish between hypertrophy and 
malignant tumour. If the enlargement affects both 
tonsils, or, affecting only one, is limited to the 
tonsil, which is of a healthy pink colour, often much 
pitted on the surface, enlarging slowly, or quite 
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stationary, and not causing pain unless it becomes 
acutely inflamed, it is hy^pertrophy. 

Tms condition is very common in children and 
most frequently associated 'with chronic enlargement 
of the lymph-glands in the upper part of the neck, 
which sooner or later are recognized as tuberculous. 
In many cases careful histological examination of the 
tonsils reveals tuberculous disease. 

iii. When one tonsil is enlarged, the swelling 
being steadily progressive, and attaining a large size, 
involving the pillars of the fauces as well as the 
tonsil, and covered with livid or very thin mucous 
membrane which may be ulcerated, and there is 
enlargement of the lymphatic glands behind the 
angle of the jaw, the disease is malignant tumour. 
These growths are usually softer than hypertrophy. 
Both sarcoma and carcinoma aflect the lymphatic 
glands, and to distinguish between them may be 
impossible. In young persons the disease will be 
lymphosarcoma, but in persons past middle life it 
may be carcinoma ; this is the rarer of the two 
diseases. The tumours when large uleexate, and 
may fungate, and bleed freely. 

2. Uleen.—^i. Small circular yellowish-grey ulcers 
formed by the bursting of tiny abscesses are follicular 
ulcers. 

ii. A superficial ulcer, attended with slight red¬ 
ness of the fauces and no induration, is probably a 
secondary syphilitic ulcer, and the Spirochesta pallida 
should be searched for. The tonsil is a frequent seat 
of mucous patches. 

iii. If the ulcer is deep, with abrupt, sharply-cut 
edges and a dirty-grey base, and without well-marked 
surrounding induration or glandular enlargement, it 
is a gummatous ulcer. 

iv. If the ulcer is single, indolent, with well- 
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marked induration around it, and several glands 
under the jaw and down the neck are enlarged, 
hard, but quite movable, it may be a hard chancre. 
The occurrence of secondary manifestations will, of 
course, corroborate the diagnosis. The Spirochceta 
pallida should be sought for, to make an early 
diagnosis certain. 

V. If the ulcer is single, has a firm, uneven or 
warty base and thick everted edge, and spreads 
from the tonsil to the tongue or palate, and the 
glands at the angle of the jaw and under the upper 
part of the sterno-mastoid muscle are enlarged, it is 
epiiheXioma. 

The uaso-pharynx is examined by noting the 
freedom or otherwise of nasal respiration, the pre¬ 
sence of discharge running down the phar)mx from 
behind the soft palate, or the bulging of a tumour 
in that situation, by looking at the part as reflected 
in a mirror passed behind the palate, and sometimes 
in adults by feeling with the finger. In children ob¬ 
struction to nasal respiration interferes with the de¬ 
velopment of the nose and face. In all patients growths 
in the naso-phaiynx quickly cause deafness, and 
malignant growths in this situation, by extending 
into the cavity of the skull, may cause the symp¬ 
toms of a cerebral tumour. 

1. For the diagnosis of adenoids in a child see p. 400. 

2. Adults with a “ nasal ” voice, oral breathing, 
a very narrow nose, and narrow high-arched palate, 
with the teeth crowded in the ill-developed maxilla, 
are sufiering from the ill effects of adenoids in early 
life, even though none may be seen or felt in the 
naso-pharynx. 

3. A smooth, pale-blue or yellow, rounded, very 
soft swelling seen or felt hanging down behind the 
soft palate is an antro-choanal polyp {see p. 399). 
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4. A growth in the naso-pharynx which is firmer 
than adenoids, or ulcerated, and is attended with 
deafness in one ear, fixation of the soft palate on 
the same side, inability to open the mouth widely, 
and trigeminal neuralgia, is an epithelioma. The 
glands beneath the upper part of the stemo-mastoid 
muscle very soon become enlarged and fixed, and lose 
all definite outline. The patient is almost always a 
male, and very often a youth. 

The pharynx.—The mucous membrane may be 
acutely inflamed as an extension of an acute in¬ 
flammatory condition of the nose, mouth or fauces. 
Chronic inflammation is not uncommon in heavy 
smokers and public speakers, the mucosa being 
congested and streaked with tenacious mucus, or 
pale and dotted with enlarged follicles. Syphilitic 
ulcers occur in the pharynx. Fibroma, adenoma 
and myoma are very rare, but may occur as either 
sessile or pedunculated growths. 

An acute swelling bulging forward the posterior 
pharyngeal wall, and producing difficulty in breath¬ 
ing and swallowing, is an scute retropharyngeal 
abscess. In a child this results from an acute in¬ 
flammation of the retropharyngeal lymphatic glands 
secondary to some focus of infection in nose or face. 
In an adult, these glands have disappeared, and the 
abscess is most probably the direct result of an 
infected wound of the pharyngeal wall. A chronic 
soft, rounded, bulging forwards of the posterior wall 
of the pharynx is a chronic retropharyngeal abscess or 
an aneurysm. Feel it carefully for pulsation, which 
would distinguish between these two conditions. 
{See p. 372.) 

Pharyngeal epithelioma.—There are important differ* 
ences in this disease as it arisea above the opening 
of the larynx, in the sinus pyriformis, or below the 
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opening of the larynx. Epilaryngeal epithelioma 
starts in the epiglottis or in the aryteno-epiglottio 
fold, and spreads circularly around the larynx. It 
gives rise to hoarseness, dyspnoea, and dysphagia. 
Epithelioma of the sinus pyriformis is for a long time 
concealed within this deep cavity and is very liable to 
be overlooked. Its signs at this stage are slight hoarse¬ 
ness, oedematous swelling of one aryteno-epiglottic 
fold, the discharge of muco-pus from between this 
swelling and the side of the pharynx, a prominence 
of the thyroid cartilage on the same side, as felt 
from the neck, and, very early, enlargement of 
glands along the carotid sheath. Hypolaryngeal 
epithelioma is attended with early and marked dys¬ 
phagia. It occurs more commonly in middle-aged 
v»omen, while the other two forms are met with almost 
exclusively in men. In all forms the lymphatic glands 
are infected early, and their enlargement may be the 
first thing that attracts the patient’s attention. 

The oesophagus.—The most constant symptom 
of diseases of the oesophagus is dysphagia and it will 
be convenient, therefore, to deal with the diagnosis 
of affections of the gullet in the form of a discussion 
of the investigation of a case of dysphagia. 

Dysphagia may be caused (1) by spasm or paralysis 
of the muscles of the tongue, palate, pharynx, or 
gullet; (2) by obstruction to the lumen of the 

pharynx or gullet, whether due to (a) swelling of its 
walls, (h) narrowing of its lumen, (c) pressure upon 
it from without, or (d) extension into it of growths ; 
(3) by pain in the act of swallowing, due to either (a) 
pain in the muscles involved, (b) sensitiveness of the 
surface over which the bolus passes, or (c) sensitive¬ 
ness in the parts which move in swallowing. 

In investigating a case of dysphagia the surgeon 
should first notice the age and sex of the patient, 
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the mode of onset, whether gradual or abrupt, the 
duration of the difficulty, and the amount of accom¬ 
panying wasting. He should himself see the patient 
swallow, and examine any regurgitated food and 
fluid, noticing its amount, reaction, and odour. The 
mouth, the neck, and the chest should be carefully ex¬ 
amined to detect any swelling, enlargement of glands, 
displacement of parts and, especially, evidence of 
aortic aneurysm. The history of the patient should 
always be inquired into, particularly as to the swallow¬ 
ing of hot or caustic fluids, the impaction of bones, 
false teeth, or other foreign bodies, and the existence 
of nervous phenomena—functional or organic. 

Whenever possible, the patient should be exam¬ 
ined under the screen with X-rays in the act of 
swallowing an opaque barium mixture, and an X-ray 
film taken. By this means not only the site of any 
obstruction is revealed, but also the features of the 
narrowing—degree, extent, and shape, and in ad¬ 
dition the degree of dilatation of the oesophagus 
above. The careful passage of an oesophagoscope may 
enable the surgeon to see a foreign body in or trans¬ 
fixing the gullet, or ulceration, stenosis, growth, or 
compression of the tube by something outside it. 
The pulsation of an aneurysm may be seen. An 
oesophageal sound or bougie should only be used for 
diagnosis when neither X-rays nor oesophagoscope is 
available, as its passage is attended with danger. In 
an adult the distance from the upper incisor teeth 
to the stomach is 16 inches. 

Dysphagia in the young is often due to con¬ 
genital malformation; in those past middle life it is 
usually the result of miilignant disease. Dysphagia 
due to cardiospasm is more common in women than 
in men, but is not limited to the female sex; ‘malignant 
stricture is more common in men than in women. A 
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sudden onset of dysphagia indicates either the impac¬ 
tion of a foreign body, a painful laceration, or 
ulceration of the tube, the pressure of an inflammatory 
swelling, or muscular spasm. Occasionally the exis¬ 
tence of a malignant stricture is first noticed through 
the impaction of a carelessly masticated bolus in the 
slightly narrowed part of the gullet. A gradual onset 
of dysphagia may be caused by slow changes in the 
wall of the tube—stricture—or by slowly increasing 
pressure from without from a chronic abscess, 
aneurysm, or other tumour. Intermittent dysphagia 
3uay be caused by cardiospasm, or by the pressure 
of an intermittently forming swelling like a pharyn¬ 
geal pouch. The amount of matter regurgitated at 
one time is an index of the existence and size of a 
pouch or dilatation of the tube. Patients are some¬ 
times able to indicate accurately the level of the 
obstruction. 

1. If a new-born infant is found to suck well 
but to be unable to swallow, the milk flowing out 
of his mouth, and if at the same time he rapidly 
emaciates, there is a congenital stricture of tlie pharynx 
at its junction with the oesophagus. By passing a 
email flexible metal probe the seat of the stricture 
can be ascertained. 

2. If in a middle-aged person there is difficulty 
of swallowing which comes on and increases in the 
course of a meal, and is associated with the gradual 
formation of an ill-deflned swelling deep in the neck, 
it is due to a pharyngeal pouch. Pressure upon this 
swelling may cause regurgitation of food, and as it 
IS thus emptied, or empties spontaneously, the 
dysphagia passes off. In rare cases the swelling 
contains only air, and is tympanitic on percussion. 
If the patient eats food mixed with a barium salt 
until the pouch fills out, and is then examined with 
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X-rays, the pouch is readily seen, and its site, size 
and shape revealed. There may be some narrowing 
of the tube opposite the mouth of the pouch. 

3. Where dysphagia has developed rapidly, the 
pressure of an abscess should always be suspected. 
If a soft or fluctuating swelling can be seen or felt 
behind the pharynx or deep in the neck, bulging 
beneath the stemo-mastoid muscle, the diagnosis is 
clear. These abscesses may be acute, from infec¬ 
tion, accompanied by fever and severe illness, or 
chronic, associated with tuberculous disease of the 
spine; the presence of rigidity of the cervical spine 
or of angular curvature of the upper dorsal spine 
therefore helps the diagnosis. 

4. If the dysphagia came on suddenly, and at 
once became complete, or is complete for certain 
articles only, has persisted for some time with varia¬ 
tions or even* complete intermissions, and the X-rays 
reveal that the block is at the cardia with a marked 
flask-shaped dilatation of the oesophagus above, it 
is a case of cardiospasm or aehalasia. The patient 
is usually a female of middle age, but the affection 
is not conflned to one sex or age-period. (Plate XI.) 

5. Where gradually increasing dysphagia is asso¬ 
ciated with an increasing tumour in the neck or 
mediastinum, it should be attributed to the pressure 
of the tumoury unless there is strong reason to think 
that there is intrinsic disease of the part. The com¬ 
pressing tumour may be an aneurysm, a benign or 
malignant thyroid tumour, malignant growths in 
other parts, or masses of enlarged glands. There may 
be a primary malignant stricture of the gullet with 
secondary enlarged glands in the neck. 

G. Gradually increasing and constant dysphagia 
with corresponding emaciation, where there is no 
evidence of any swelling pressing upon the part. 
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indicates stricture of the gullet. If there is a history 
of syphilis and there are signs of gumniatous dis¬ 
ease of the pharynx, it is syphilitic. If there is a 
history of the swallowing of corrosive fluid, and the 
gullet is seen to be puckered in and the wall is pale, 
the stricture is cicatricial. Traumatic stricture may 
follow an ulceration caused by the impaction of a 
foreign body or by other injury to the part. If there 
is no history suggesting previous ulceration of the 
gullet, the disease must be regarded as carcinoma. 
The age of the patient, the steady increase of the 
dysphagia, the rapid emaciation, and the presence of 
enlarged glands in the neck are confirmatory circum¬ 
stances. The oesophagoscope will show an altered 
colour of the part, loss of elasticity, and unevenness, 
swelling or ulceration of the surface; and X-rays an 
irregular narrowing of the lumen for an inch or more 
without marked dilatation above. (Plate XII.) 

7. Severe pain and difficulty in deglutition coming 
on immediately after urgent vomiting, or the swallow¬ 
ing of a large or too hot bolus or a sharp fragment 
of bone, is dut‘ to a laceration or abrasion of the 
gullet; these symptoms may last for some days, but 
gradually subside if only liquid or soft food is taken. 

8. Where, immediately after very urgent vomiting, 
the patient becomes intensely collapsed and there is 
severe pain behind the sternum, rupture of the oesophagus 
has occurred. If the patient does not die in the 
collapse, signs of mediastinal suppuration come on. 

9. Repeated haemorrhages from the pharynx 
without obvious cause, such as aneurysm, ulceration, 
or malignant tumour, are probably due to oesophageal 
n(Bvus. The blue veins can be seen by means of 
the oesophagoscope. 



CHAPTER XXIX 


DIAGNOSIS OF DISEASES OF THE 

TONGUE 

As in all other cases of surgical diagnosis, before 
deciding upon the nature of any aflcction of the 
tongue, care must be taken to investigate the his¬ 
tory of the case—whether congenital or acquired, 
of recent or more remote origin, rapid or slow in 
progress; the habits of the patient, particularly as 
regards irritation of the tongue by alcohol, tobacco, 
or the sharp edge of a tooth; and the evidences of 
previous disease or concomitant affections, especially 
syphilis and tuberculosis. 

The investigation of the tongue itself should be 
conducted as follows: 

1. The patient should be asked to open his 
mouth, and the surgeon should take note of the 
size anil fui-m of the tongue. The tongue may 
be considerably enlarged, so that it cannot be lodged 
within the mouth, or slightly enlarged and so com¬ 
pressed against the teeth as to be indented by them. 
On the other hand, the tongue may be absent alto¬ 
gether, or smaller than normal; it may be fissured 
or deeply scarred. 

2. The patient should then be requested to pro' 
trude the tongue to the full, and the surgeon should 
notice whether it is protruded symmetrically and to 
the full extent. ' The patient should then be asked 
to turn up the tip of the tongue, and to move it 
from side to side, to show the freedom with which 
these movements are carried out. The mobility 

41G 


ULCER OF TONGUE 417 

of Che tongue maj be lessened by congenital mai- 
formations—tongue-tie, and defective development 
of the organ—by inflammatory and neoplastic in- 
filtration of the extrinsic muscles of the tongue, 
by lessened elasticity of the mucous membrane 
passing from the tongue to the alveolus, the palate, 
ind the larynx, or by paralysis of the muscles of 
bhe tongue. The movement of the tongue is un- 
symmetrical when one of these conditions is uni¬ 
lateral, or more intense on one side than the other. 

3. Next observe the surface of the tongue, 
gently drying it, if necessary. Note particularly its 
colowr, whether livid or paler than normal: whiteness 
of the tongue (not “fur”) indicates thickening of the 
epithelium; the presence or absence of fur; the 
condition of the papillcB^ whether enlarged or absent; 
the presence of any other irregularities of the surface 
—cysts, veins, nodules, warts, or plaques—and the 
fact of ulceration or fissure. The foliate papilla at 
the side of the tongue, just where the anterior pillar 
of the fauces joins the tongue, is sometimes large and 
cleft; this must not be mistaken for disease. A 
careful comparison of the papillae on the two sides of 
bhe tongue will prevent this error. 

4. Then determine by sight and by touch whether 
:liere is any tumour on or in the tongue. The 
features of a tumour of the tongue to be specially 
studied are its position—whether on the surface or 
deep in the substance of the tongue; if on the 
surface, whether it is pedunculated or sessile, and 
if its covering is smooth or papillated. The con¬ 
sistence of the tumour, its limitation to the tongue, 
□r extension to the jaw, palate, and tonsil, are to 
1)0 noted. 

6. If there is .an ulcer, the following points 
should be noted :_ 
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i. History and assoolated conditions. —Injury, whether 
from external violence, or from a sharp tooth or ill- 
fitting tooth-plate, is important; so is a history of 
dyspepsia, of former similar attacks, or of syphilis. 
Note any signs of chronic glossitis, of tuberculous 
or syphilitic lesions, or of mercurial stomatitis. 

ii. Age.—Children are subject to herpetic ulcera¬ 
tion ; in early manhood syphilitic ulcers are fre¬ 
quent ; at and after middle age epithelioma becomes 
common. 

iii. Duration. —Herpetic and dyspeptic ulcers are 
of short duration; S3rphilitic ulcers are chronic; 
epithelioma is steadily progressive. 

iv. Position.—Gummatous, tuberculous, and dys¬ 
peptic ulcers are generally on the dorsum; epithe¬ 
lioma, herpes, and S3rphilitic fissures are commonest 
at the edge; chancre is generally near the tip; 
mercurial ulceration is on the under-surface. 

V. Number. — ^Herpetic, dyspeptic, secondary syphi¬ 
litic, and tuberculous ulcers are usually multiple; a 
primary chancre, a gummatous ulcer, and epithelioma 
are nearly always single. 

vi. Depth. —^Deep ulcers are the result of injury, 
gumma, or epithelioma. 

vii. Base and edge. —Note whether the base is firm 
and infiltrated, sloughy or suppurating, irregular or 
fungating, and whether the edge is thick, everted, 
or undermined, or the seat of tiny yellow tubercles. 
The importance of these signs is the help they give 
in* recognizing the condition that preceded the 
ulceration. Any ulcer, whether on the tongue or 
elsewhere, when chronic, may become indurated. 
Sloughing of the base of the ulcer is especially seen 
in syphilis; a thin, slightly undermined edge is 
met with in tubercle; and just after a gumma has 
sloughed out the edge of the deep ulcer left is under- 
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mined. A firm and infiltrated base and edge are 
especially indicative of cancer. 

viii. The discharge is purulent from tuberculous 
ulcers, often sanious and with a peculiar fetor in 
epithelioma. Salivation is a marked feature in all 
but the earliest stages of epithelioma and in mer¬ 
curial ulceration. The discharge from primary and 
secondary syphilitic ulcers can be shown to contain 
the SpirochcBta pallida, 

ix. The teeth should be examined to detect any 
sharp edge, or rough mass of tartar, opposite the 
ulcer. Any denture should be carefully felt to 
see if there is a projecting edge. At the same 
time the cleanliness or otherwise of the teeth and 
the presence of pyorrhcea will be noted. 

6. Examine the lymphatic glands. —^To ex¬ 
amine these glands, stand behind the seated patient, 
place the finger-tips under the chin and pass them 
back beneath the horizontal ramus of the jaw to the 
angle of the jaw, then feel beneath the anterior 
border of the sterno-mastoid muscle from the skull 
to the clavicle, and carefully compare the two sides. 
Now, standing in front of the patient, place one 
finger in the floor of the mouth, and fingers of the 
other hand beneath the jaw, and examine the tissues 
between the two hands. This is the most exact way 
of examining the submaxillary lymphatic glands and 
also of determining whether an enlarged gland is or 
is not fixed to the bone; by this means small hard 
glands can often be recognized when they cannot be 
felt from outside. 

Two facts about the lymphatic drainage of the 
tongue are of special surgical importance. With the 
exception of an area in the mid^e of the side of the 
tongue, drainage occurs to glands of the opposite 
as well as the same side. Further, whilst drainage 
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usually occurs into the nearest glands, i.e. submental 
from the tip, subniaxillary from the middle third, 
and highest deep cervical from the posterior third, 
some lymph-channels from all regions pass direct 
to glands situated on the carotid sheath below the 
bifurcation of the artery. 

7. Microscopical examination and blood 
test.— ^In some cases it is necessary to examine 
microscopically the discharge from an ulcer for 
tubercle bacilli and for the Spirochwta pallida. Oc¬ 
casionally it is well to cut out a portion of the edge 
of an ulcer or an entire nodule and to examine 
it for evidences of downgrowth of epithelium, 
and cell-nests. The Wassermann reaction may 
be used to confirm the diagnosis of a late syphilitic 
lesion. 

8. Effects of treatment.— In some cases the 
result of treatment is so striking that it establishes 
the diagnosis at once. For instance, the removal of 
? j^8g®d tooth or an ill-fitting plate may be followed 
in a few days by the healing of an ulcer, showing 
that it is traumatic; and the administration of anti¬ 
syphilitic remedies will cause the rapid disappear¬ 
ance of a syphilitic lesion. It must be borne in 
mind, however, that iodides often cause a temporary 
improvement in malignant growths; this must not 
be confused with the entire healing of a syphilitic 
lesion. 

General Enlargement op the Tongue 

This condition is due either to macroglossia or to 
acute glossitis. If it is a chronic affection, con¬ 
genital or noticed soon after birth, and the tongue 
is large, uneven on the surface, with enlarged papillao, 
and small rounded glistening elevations form^ by 
dilated lymphatics, it is macroglossia. The tongue 
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may attain a very large size; the exposed part is 
then hard and dry, and its surface may be fissured 
and ulcerated, while the lower jaw is deformed by 
the pressure of the mass. Such a tongue is liable to 
recurring attacks of inflammation. 

If the swelling of the tongue is acute, attended 
with pain and much distress from dyspnoea, dys¬ 
phagia, and fever, and the surface of the organ is 
livid and indented by the pressure of the teeth, it 
is acute glossitis. This may be limited to one half of 
the tongue ; if fluctuation can be detected in the 
swollen organ it indicates an abscess. The disease 
may arise from injury and infection, mercurialism, 
iodism, cold, and other less understood causes. 


Non-Ulcerative Affections of the Mucous 

Membrane 

1. A milk-white deposit on the tongue, which 
can be scraped off, leaving the surface a little raw, 
and which under the microscope shows spores and 
fibres of (Mium albicans^ is thrush. 

2. Slightly raised patches of mucous membrane 
having a pale-blue opalescent appearance arc mucous 
patches. Look for the Spirocha ta pallida and other 
evidences of syphilis. 

3. A pale-pink rash in rings or crescentic patches, 
spreading rapidly over the surface of the tongue 
of a child, leaving the mucous membrane smooth and 
deep red in colour, without pain, ulceration, or 
salivation, and quite uninfluenced by treatment, is 
erythema mlgrans. 

4. A black discoloration of the dorsum of the 
tongue, which is not removed by gently wiping the 
surface, and is due to discoloration of overgrown 
filiform papillae, is nigritles llngum. 

5. If the surface of the tongue has lost its 
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papillee and is red, smooth, with a glazed appear¬ 
ance, it is in the early stage of superficial glossitis. This 
is often spoken of as the “ smooth glazed tongue.” 

6. If the surface of the tongue is devoid of papillce 
and white in colour, it is in a later stage of superficial 
glossitis, and the condition is called ieucoplakia. When 
the epithelium is heaped up in uneven warty masses 
with wrinkles and furrows—a more advanced stage 
still of the same disease—^it is known as ichthyosis 
linguae. This disease may afiect a part or the whole 
of the papillary surface of the tongue, and the various 
stages may coexist. The destruction of the papillae, 
followed by more or less thickening of the epi¬ 
thelium, is the characteristic feature of the disease. 
It is liable to recurring attacks of ulceration, and 
especially to the development of epithelioma. 

7. When a patch of Ieucoplakia becomes warty 
or ulcerated, and the edge and base of the ulcer 
are felt to be firm, and especially if at the same 
time the submental or submaxiUaTy glands are en¬ 
larged, the disease is now epithelioma. 

8. If the surface of the tongue is puckered, or 
depressed along interlacing lines, and in these lines 
or puckerings firm bands are felt, the condition is 
syphiiitic sclerosis. The sclerosis is deep and involves 
the muscular tissue of the tongue ; it may leave t he 
mucous membrane quite healthy. 

9. A pink or whitish projection from the surface 
of the tongue with a hnely papillated surface is a 
papiUoms. The surface is not ulcerated ; there is 
no induration beneath or around its base; it may 
be pedunculated. Most common on the dorsum of 
the tongue, it may also be found on its under¬ 
surface. It may occur at any age. 

10. A tiny nodule on the side or tip of the tongue 
which does not consist wholly of an outgrowth from 
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its surface, particularly if its colour and its surface 
dider from that of the surrounding papillse, is to be 
regarded as an epithelioma, and should be widely excised 
and then examined microscopically in serial sections. 


Ulcers of the Tongue 

1. If the ulcer is quite superficial, painful and 
tender, looking sharply punched-out, and especially 
if multiple, situated on the sides and tip, and there 
are similar ulcers on the lips or cheeks, it is herpes. 
Herpetic ulcers commence as small white blisters, 
run a rapid course, and are accompanied by slight 
salivation. 

2. A recurring superficial circular or oval ulcer on 
tlie dorsum of the tongue, with a smooth base, free 
from induration, and without glandular enlargement, 
is probably a dyspeptic ulcer, and the surgeon must 
inquire for symptoms of indigestion. 

3. If the ulcer is situated on the side of the 
tongue, is ragged, deep, and irregular, without in¬ 
duration of its edge or base, and is opposite a mass 
of tartar, or an angle of a tooth, or the edge of a 
** plate,’* it is a traumatic ulcer. This diagnosis will 
be confirmed if on removing the local irritation the 
ulcer ueals up. The glands are not enlarged. 

If traumatic ulcers persist for some time, the edge 
and base may become thickened to a limited extent. 
They can then be distinguished from epithelioma 
only by the beneficial effect of removal of the local 
cause and by the absence of glandular enlargement. 
A traumatic ulcer may become epitheliomatous. 

4. If the tongue is swollen and there is saliva¬ 
tion, with great Ictor of the breath, and along the 
under-surface oi the tongue and at the tip there aie 
irregular superficial ulcers with greyish base, while 
the gums are swollen, softened or ulceiated, and 
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receding from the teeth, it is a case of mercurial ulcer¬ 
ation. The knowledge that the patient is exposed 
to the influence of mercury in some form will establish 
this diagnosis. 

5. A single ulcer of recent origin near the tip of 
the tongue, with marked induration of the edge and 
base, and induration and swelling of several glands 
beneath the jaw, is probably a chancre. 

6. A superficial crack or fissure on the side or 
tip of the tongue, multiple, chronic, or relapsing, is 
probably syphilitic ulceration. 

7. Shallow sinuous fissures on the dorsum of the 
tongue, the intervening mucous membrane being 
healthy, are syphilitic. 

8. If an ulcer on the dorsum of the tongue is 
deeply excavated, with a greyish, dirty, sloughy 
base, but causing little if any interference with its 
mobility, and if the history shows that there was at 
first a hard lump in the tongue which softened and 
burst, it is probably an ulcerated gumma. 

The diagnosis of chancre and of secondary syphi¬ 
litic ulcers is made certain by finding the Spirochmta 
paUida in the discharge. The diagnosis of the ulcer¬ 
ated gumma is established by obtaining a positive 
Wassermann reaction and by the effect of treatment. 

9. If a painful ulcer on or near the tip of the 
tongue is superficial, has a thin, imdermined edge, 
and a pale, shreddy base, without surrounding 
induration, a tuberculous ulcer must be suspected. 
If the patient shows signs of phthisis, or tuberculous 
laryngitis, dr if a scraping from the sore contains 
tubercle bacilli, this diagnosis becomes certain. The 
ulcers may be single or multiple, and, rarely, may be 
found on the palate and fauces as well as on the 
tongue. Little yellow tubercles may be seen in the 
mucous membrane near the ulcer. 
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10. If an ulcer on the tongue of a middle-aged 
or elderly person has a firm base, thick or everted 
edge, and an irregular warty surface with a foul 
watery discharge, and there is enlargement of one 
or more of the lymphatic glands, it is an epitheliomatous 
ulcer. These ulcers are more common in men than 
in women, and are generally seated on the side of 
the tongue. They often extend into the floor of the 
mouth or on to the palate or gums. Even at an 
early ^tage there may be interference with the move¬ 
ment of the tongue, shown by deviation of the tip of 
the protruded organ to the affected side. As they 
spread (and their growth is continuous) they interfere 
more and more with the movements of the tongue, 
and may bind it down to the floor of the mouth or 
to the jaws. The disease usually begins in a crack, 
a wart-like papule, an excrescence on a patch of leuco- 
plaJda, or an induration on the wall of a gummatous 
or traumatic ulcer. All these apparently trivial con¬ 
ditions should he viewed with the gravest suspicion, 
and local excision for pathological examination carried 
out without delay to enable an exact and early diagnosis 
to be made. 


Tumours of the Tongue 

1. If a tumour is congenital in origin, livid or 
bright-red in colour, compressible, not fluctuating, 
it is a nsBvua The diagnosis of this condition is 
usually quite obvious. 

2. A branched villous growth from the surface 
of the tongue without any induration or swelling 
of the tongue itself is a wart or papilloma. 

3. A pendulous or pedunculated firm growth, of 
rounded outline, and covered with smooth, healthy 
mucous membrane, is a fibroma. 

4. A firm infiltrating tumour growing rapidly in 
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the substance of the tongue, painless, and not causing 
trouble except from its size, is probably a gumma. 
This diagnosis is made certain if there is a positive 
Wassermann reaction, and antisyphilitic treatment 
is quickly curative. The tumours may be super¬ 
ficial and small, or seated in the muscular substance 
of the tongue, where they attain a larger size. They 
have a tendency to soften, and may fluctuate, and 
later still ulcerate. 

5. If a nodule appears on the side or tip of the 
tongue, is felt to be in the mucous membrane and 
not merely a projection from its surface, and is 
firm, and has been noticed to grow, it is an epithe¬ 
lioma. If a nodule appears in or at the edge of a 
long-standing patch of leucoplakia, or around an 
ulcer in such a patch, it is an epithelioma. A lump 
on the side or tip of the tongue, even of some size, 
infiltrating the muscle, firm, with no tendency to 
softening, and with merely an abraded surface, is 
an epithelioma. In every case the diagnosis is con¬ 
firm^ if the associated lymphatic gland is enlarged. 

Epithelioma of the pharyngeal part of the tongue 
occurs as a firm infiltration which later on ulcerates ; 
it very early interferes with the mobility of the tongue, 
but is apt to be overlooked until far advanced. 

In aU cases of doubt in the diagnosis, the whole 
nodule or ulcer, or a sufficient portion of its edge, 
should be excised. Serial sections of the part re¬ 
moved should then be examined under a microscope. 

The essential features of lingual epithelioma are 
that the disease (i) always involves the mucous 
membrane, (ii) spreads into the muscular substance 
of the tongue, (iii) ulcerates on the surface, some¬ 
times deeply, and (iv) infects lymphatic glands. 

6. Rarely the thyroid gland is absent from the 
neck and its function is performed by a lingual 
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thyroid which presents as a central rounded stationary 
tumour in the middle of the back of the tongue. 

7. Other and rare solid lingual tumours are lipoma, 
enchondroina, plexiform neuroma, and sarcoma. 

8. If a fluctuating tumour is found in the sub¬ 
stance of the tongue, and there is a history of 
injury, and if the surrounding tissues are swollen 
or tender, it is an abseeis. 

9. If a fluctuating tumour is quite superficial, 
growing from the mucous membrane, of a bluish 
opalescent appearance, and painless, it is a mucous 
cyst. If it is too small to give the sense of fluctuation, 
the diagnosis must be made from the globular out¬ 
line, translucent appearance, superficial position, and 
the absence of all signs of inflammation. 

10. If a very chronic, tense, globular, fluctuating 
tumour is found in the tongue, deeper than a mucous 
cyst, and without signs of inflammation, and the 
eosinophile blood-cclls are found to be increased in 
number, it may be diagnosed as a hydatid cyst 



CHAPTER XXX 

DIAGNOSIS OF DISEASES OF THE NECK 


The surgical afEections of the neck may be grouped 
under the following heads: 

Swellings—^Acute 


fFIuid 
Chronic •[ Solid 

[Pulsatin 


S 


Fistula. 

Conditions giving rise to rigidity. 
Enlargements of the thyroid gland. 


The lijm'phatic glands of the neck are especially 
liable to disease. The diagnosis of diseases of 
glands has been discussed in Chap. XV. 

1. Acute swellings of the neck are, with the 
rare exception of that produced by emphysema (p. 104), 
inflammatory in theii nature. The surgeon must 
endeavour to discover the seat of the inflammation, 
and whether suppuration or sloughing has occurred. 

i. If the swelling is in the position and has the 
outline of a lymphatic gland, and is painful and 
tender, and there is not much surrounding ccdema, 
it is an Inflamed lymphatic gland ; if fluctuation is 
obtained in such a swelling, it is an acute glandular 
abscess. A local source of infection should be sought, 
and if found it corroborates the diagnosis. 

ii. If the swelling occupies one side of the neck, 
and the head is inclined to the same side, and at¬ 
tempts to rotate it cause pain, while the inflamed 
part is very painful, ill defined, and tense, it is to 
be diagnos^ as cellulitis beneath the sterno-mastoid 
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muscle, and if the superficial parts are oedematous 
and glossy, and a fortiori if there is deep fluctuation, 
abscess beneath the muscle is to be diagnosed. It 
is important to detect suppuration at once, and in¬ 
creasing swelling, tension, marked superficial oedema, 
and fever warrant an incision, even in the absence 
of fluctuation. Cellulitis in any other part of the 
neck will be recognized by the same characters. 

iii. If the swelling takes the form of a hard 
collar-like induration, extending between the jaw 
and the hyoid bone, pushing forwards the skin of 
this region, and raising and fixing the tongue, it is 
to be diagnosed as Ludwig's angina ; this swelling 
may come on very rapidly, and quickly lead to 
oedema glottidis, or to sloughing of the cellular tissue, 
and fatal septicajmia. WTien first seen there may 
be a sinus in the floor of the mouth leading into the 
sloughing tissue. It is only when this form of 
cellulitis is idiopathic that it claims the above 
name. It may be traumatic from injuries or opera¬ 
tions in the moutli, or it may be an extension from 
inflammation of the glands of the part. 

iv. If the swellmg consists of an ill-defined area 
of the skin and superficial fascia which is livid red 
in colour, brawny in consistence, very painful and 
tender, and on the surface are seen small pustules, 
or several small apertures in the skin exposing a 
soft grey slough, it is a carbuncle. This disease may 
be met with at any part, but is most common at the 
back of the neck. Carbuncles vary much in their 
rate of progress; they are usually single. They 
mostly occur in middle-aged plethoric individuals, 
and particularly in those suffering from glycosuria. 

V. If the swelling consists of a hard flat or conical 
elevation of the akin, deep red in colour, clearly 
defined, painful and tender, on the summit of which 
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a small pustule forms, which bursts and discloses a 
greenish slough of the deeper parts of the skin and 
perhaps also of the subcutaneous tissue, it is a furunole, 
i.e. a boil. Furuncles are generally multiple, and, 
although very common on the back of the neck, are 
often widely distributed over the body. 

vi. If the swelling originates in a dark vesicle, 
beneath which a dry slough quickly forms, fresh 
vesicles appearing around it and in turn developing 
slough beneath them, the fluid in one of the vesicles 
should be examined for Bacillus anthracis, and if 
found the diagnosis of anthrax is certain. There may 
be no constitutional symptoms when the case is first 
seen, as these follow the local condition at an interval 
of two or three days {see also p. 387). 

2. Chronic fluid swellings of the neck are 
either abscesses, cysts, or softened malignant 
growths. Note particularly the position of the 
swelling, its depth, the parts to which it is adherent, 
its tension, its outline, the coexistence of any solid 
growth or swelling or disease in neighbouring struc¬ 
tures. The age of the patient, the duration of the 
swelling, and its mode of onset and progress are 
other facts of importance. 

i. If the swelling is in the position of a lymphatic 
gland, is of low tension, fixed to the surrounding 
parts, and has followed upon a solid lump, or if a solid 
part of the swelling can be felt deep to the fluid 
part, it is a chronic tuberculous glandular abscess. The 
presence or history of other tuberculous glands or 
abscesses will confirm the diagnosis. As the abscess 
approaches the surface the skin over it becomes red¬ 
dened. It is then likely to be mistaken for an acute 
abscess. This serious error will be avoided by notic¬ 
ing that in the tuberculous abscess, the tension of the 
fiuid is always low, there is no oedema of the red- 
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dened skin, and the area of fluctuation extends to the 
limits of the red area of the skin. 

ii. If the swelling is deep in the neck, immovable 
over the spine, and it can be felt bulging forwards 
to the pharynx, it is a chronic retropharyngeal abscess. 
These abscc..ses may point behind the upper pirt of 
the sterno-mastoid muscle, or in front of the lower 
end of the muscle close above the sternum. The 
signs of caries of the cervical spine will usually be 
prv'sent (.see p. 375). 

iii. If in a patient with caries of the upper dorsal 
spine a fluctuating swelling gradually makes its 
appearance at the lower part of the neck, pointing 
either in front or in the supraclavicular triangle, it 
is a thoracic spinal abscess. 

iv. If the tumour is fixed to the skin, freely 
mo\able over all the deeper structures, tense, globular 
in outline, and very chronic in its course, it is a 
sebaceous cyst 

V. If the tumour is in the middle line of the 
neck, fixed either to the hyoid bone or larynx, and 
is not attached to its superficial coverings, it is a 
thyrcglossal-duct cyst These are mo t commonly found 
just bolow the hyoid bone, as small Unse cysts; they 
are met with in young persons. 

vi. If the tumour is at the side of the neck be¬ 
neath the sterno-mastoid muscle, has a well-marked 
outline, has grown very slowly and painlessly, and 
is of moderate tension and opaque, it is a branchial 
cyst If tapped the cyst is found to contain grumous 
fluid full of characteristic cholesterin crystals. If 
the cyst arises from the highest branchial groove it 
projects in the mouth beneath the side of the tongue 
and in the submaxillary triangle of the neck. 
Although of congenital origin, these cysts may not 
appear until middle age. {See also p. 404.) 
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vii. If the swelling is congenital, and projects as 
a translucent very thin-walled cyst in the neck of 
an infant or young child, it is a lymphatic cyst, or 
hydrocele of the neck. If the swelling is tapped, 
clear serous fluid escapes. 

viii. If the swelling is congenital, situated close 
to the carotid sheath or in the posterior triangle, 
and it is fixed to the surrounding deeper structures, 
and is partly fluid and partly solid, it is a cystic 
hygroma. These swellings are very prone to attacks 
of acute inflammation. 

ix. If the swelling began as a solid lump, which 
has been observed to enlarge and to become soft 
and fluctuating, is firmly adherent to the surrounding 
tissues, and the patient is a middle-aged or elderly 
adult, it is a softened malignant tumour. Evidence 
of a primary growth in the mouth, pharynx, or 
oesophagus will corroborate this diagnosis, but may 
not be found for some months after the glandular 
condition has appeared. These growths will some¬ 
times fluctuate throughout and closely resemble a 
chronic abscess, the solid growth consisting of only 
a thin enveloping layer, and if the skin over the 
swelling is reddened the diagnosis may be difficult. 
The age of the patient, often the livid-mottled ap¬ 
pearance of the skin over the swelling, and the ab¬ 
sence of redness and oedema beyond the fluctuating 
area are distinguishing features. 

X. For thyroid cyst, see p. 442. 

3. Chronic solid swellings of the neck.—i. 
A small swelling in the middle of the sterno-mastoid 
of an infant is hmmstoma of the stemo-mastoid, caused 
by partial rupture of the muscle at birth. 

ii. A firm swelling in the posterior triangle, fixed 
to the spine and passing forwards beneath the lower 
end of the sterno-mastoid muscle, lying deep to the 
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Bubclavian artery, is a eervieal rib. An X-ray will 
show quite clearly the nature and relations of the 
swelling. 

A cervical rib is very rarely discovered before 
puberty; it is usually detected either in a routine 
examination of the neck or in searching for the 
cause of sensory, motor, or vascular disturbances in 
the hand. Commoner in women than men, and 
usually bilateral, it produces symptoms in a small 
proportion of cases only, and then as a rule only on 
the right side. The patient complains either of a 
change in colour with loss of power in the hand and 
forearm when dependent, or of pain of neuralgic type 
on the inner side of the wrist and hand accom¬ 
panied by loss of power and wasting of the small 
muscles. It is very characteristic of the symptoms 
due to a cervical rib, that relief is afforded on 
elevation of the arm. 

iii. A soft lobulated swelling with a clear out¬ 
line and enjoying some degree of mobility in the 
tissues is an eneapsuled lipoma. Such a tumour may 
be in the subcutaneous tissue, and in that case it 
is usually globular or ovoid in outline, and projects 
prominently from the surface. It may lie deep to 
the cervical fascia, in the posterior triangle, or, if 
congenital, be attached to muscle or even to the 
clavicle or spine. 

iv. A globular swelling over the mastoid process, 
or beneath the jaw, Ipng in and fixed to the sub¬ 
cutaneous tissue, so that it does not glide under 
the skin and over the deep fascia, is a diffuse lipoma. 
Such a swelling may be symmetrical; or it may 
form either a “ double chin ” or a massive collar 
all round the upper part of the neck. 

V. A rounded swelling in the submaxillary triangle, 
single, and not lobulated, easily felt as close under 
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the mucous membrane in the floor of the mouth, and 
in many cases having a definite groove along its 
posterior border, is an enlarged submaxillary salivary 
gland. If subacute in its onset, it is the result of 
infection of the gland, with or without calculus-forma¬ 
tion in the duct. Pressure upon it, whilst the orifice 
of Wharton’s duct is carefully observed, will result 
either in no flow of saliva or in the appearance of 
purulent fluid in place of clear saliva. If chronic in 
its course, it is a chronic inflammation of ‘the gland. 
If of very slow growth and uneven on the surface, it 
may be a mixed tumour of the gland. 

vi. A firm tumour of slow growth deep to the 
sterno-mastoid muscle at the level of the thyroid 
cartilage in a middle-aged person, having its long 
axis transverse, tending to project both in front and 
behind the muscle, and perhaps pushing forwards 
the carotid artery, is a tumour of the carotid body. 

vii. If the tumour is rapidly growing, firmly fixed 
to the surrounding tissues, with a more or less ill- 
defined outline, it is either a gumma, actinomycosis, 
or a malignant tumour. If there is a clear history 
or other evidence of sy])hilis, and the skin has ulcer¬ 
ated and exposed a tough yellow-grey slough, or the 
tumour quickly disappears under antisyphilitic treat¬ 
ment, it is a gumma; the neck is not a frequent seat 
of gumma. If, however, the infiltrating swelling 
exhibits a tendency to soften in several places, or 
has formed two or several sinuses, examine the dis¬ 
charge for streptothrix, and if it is found it demon¬ 
strates that the case is one of actinomycosis. These 
tumours often closely simulate a malignant growth 
If the tumour grows rapidly, is markedly infiltrating, 
and either remains solid throughout or softens down 
at one place, it may be recognized as a malignant 
tumour. Malignant growths in the neck are often 



XXX] PULSATING TUMOURS OF NECK 435 

very firm, but they may soften into a ** spurious 
cyst,” or ulcerate or furigate. It is often impossible 
to distinguish, apart from microscopical examination, 
whether the tumour is sarcoma or carcinoma; its 
primary or secondary nature and the exact seat of 
origin may assist in this step in the diagnosis. 

viii. For lymphadenoma, lympho-sarcoma, and 
other diseases of lymphatic glands, see p. 239. 

ix. If a swelling which encroaches upon the 
lower part of the posterior triangle of the neck is 
found to be soft, elastic, crepitant under the fingers, 
resonant on percussion, varying in size with respira¬ 
tion, and distended by coughing, it is a pneumatocele, 
or hernia of the lung. {See also p. 123.) 

4. Pulsating tumours of the neck form an 
important class. The surgeon must first of all decide 
whether the pulsation is inherent in the tumour or 
only transmitted to it, and, if the former, whether the 
tumour is an aneurysm or a vascular growth. The 
swellings liable to be mistaken for an aneurysm are 
pulsating goitre, simple or cystic goitre lying over 
the carotid artery, and dermoid cyst or abscess over 
the carotid artery. A study of Chap. XVII. will 
enable the surgeon to distinguish these various 
swellings with certainty. But it may be here pointed 
out that goitres move with deglutition, aneurysms 
do not. A pulsating abscess or cyst fluctuates 
readily, but is not reducible by pressure when the 
artery is compressed on the cardiac side of the 
tumour. 

When the surgeon has decided that a given puls¬ 
ating tumour is an aneurysm, he must determine 
from which artery the tumour springs. When occur¬ 
ring in the upper carotid triangle it will be at once 
recognized as a carotid aneurysm ; if limited to the 
posterior triangle it is equally easy to diagnose a 
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subclavian aneurysm; but when the aneurysm is 
placed at the root of the neck in front it may be 
difficult or impossible to determine this point. The 
surgeon should learn, if possible, where the tumour 
first appeared: if between the two heads of the 
sterno-mastoid on the right side, it is probably 
an innominate aneurysm; if internally to the sternal 
head, it is probably a carotid aneurysm; if externally 
to the interval, it is probably a subclavian aneurysm; 
this sign is not absolutely decisive, and an accurate 
history can rarely be obtained. He must then study 
the pulse in the arteries beyond the aneurysm, com¬ 
paring it with those in the same vessels of the oppo¬ 
site side. If the pulse in the carotid artery and its 
branches is unaffected, it shows that the aneurysm is 
neither innominate nor carotid ; similarly, if the sub¬ 
clavian or brachial pulse is unaffected, it shows 
that the aneurysm is neither innominate nor sub¬ 
clavian, and vice versa. The pulse in these arteries 
may be weakened or lost by the tumour involving 
the parent trunk, by its occluding the mouth of the 
artery, by some portion of the sac compressing 
the vessel, or, lastly, by a portion of clot plugging 
the vessel. Aneurysm of the arch of the aorta may 
extend up into the root of the neck. A good X-ray 
will be of very great assistance by showing clearly 
the position, extent, and relations of the aneurysm. 

In aneurysm at the root of the neck the surgeon 
must carefully notice whether there is dyspnoea or 
respiratory stridor (from pressure either upon the 
trachea or upon the recurrent laryngeal nerve), 
dysphagia from pressure upon the oesophagus, or a 
smidl contracted pupil, narrow palpebral fissure, and 
loss of prominence of the eyeball, from pressure upon 
the sympathetic. Pressure upon the recurrent laryn¬ 
geal nerve will be shown by paralysis of the abductor 
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muscle of the same side and fixity of the vocal cord 
in the cadaveric position. In pure tracheal stridor 
and dyspnoea the larjmx is immovable and the vocal 
cords will be seen widely abducted with each in¬ 
spiration ; the two forms of respiratory difficulty 
may coexist, and it is very important to remember 
this when contemplating opening the trachea to 
relieve laryngeal obstruction. 

Paralysis and wasting of the muscles of the same 
side of the tongue often occur in carotid aneurysm, 
from pitessure on the hypoglossal nerve. 

5. FistuliB aad sinuses.—By studying the his¬ 
tory of the case and noticing the position of the 
orifice, the direction of the sinus, and the nature 
of the discharge from it, a diagnosis of the various 
sinuses and fistulae may be arrived at. 

i. If the sinus opens in the middle line of the 
neck and runs up in front of the larynx towards or 
even up to the hyoid bone, it is a thyro-glossal fistula. 

ii. If the sinus opens at the anterior border of 
the sterno-mastoid muscle in the upper half of the 
neck and passes towards the pharynx close to the 
carotid sheath, it is a branchial fistula. If the sinus is 
known to be congenital, or opens under a little 
pendulous fold of skin—a rudimentary pinna—or the 
discharge is mucous, or if while the patient is swal¬ 
lowing fluid some of it escapes through the sinus, 
the diagnosis is readily made. A branchial fistula 
may be found in the tragus or helix of the pinna. 

iii. If the sinus originated in an abscess, and its 
track passes upwards towards the jaw, careful ex¬ 
amination of the teeth should be made, as it is 
almost certainly a sinus left by a dental abscess, or 
due to necrosis of the mandible. A dental abscess may 
point at a considerable distance from the jaw. 

iv. If a sinus or sinuses lead into a mass of in- 
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filtrated tissue and discharge pus, look for sulphur¬ 
like grains in the pus, and with the microscope 
search for the fungus of aetinomyeosls. 

V. If the sinus leads down to a chronically en¬ 
larged gland and discharges thin ilocculent pus, it 
is a tuberoolous glandular sinus. 

vi. Tracheal fistula, sinuses left by retropharyn¬ 
geal abscesses, and by ruptured sebaceous, dermoid, 
or thyroid cysts, may be met with in the neck. 

6. Rigidity ot the neck is a symptom which 
accompanies an important group of diseases. The 
head may be fixed in the upright position, or it 
may be inclined to one or other side. 

i. If the head is drawn down and rotated so that 
the chin is turned towards one shoulder and the 
occiput towards the other, and one ear is approxi¬ 
mated to the clavicle, while the neck on that side is 
hollowed, and on the other convex, the deformity is 
known as torticollis, or wry-neck. In many cases the de¬ 
formity is congenital, and in these the face on the 
contracted side develops less than on the other, the 
eyes become oblique, and the cervical spine curved. 
If acquired, search must be made for its cause. In 
children, painful inflamed glands may be found be¬ 
neath the sterno-mastoid muscle, or there may be a 
history of such ; these cases may be distinguished as 
inflammatory. In young women torticollis is met 
with as a result of hysteria ; in this form the muscular 
spasm may vary Lrom time to time, subside alto¬ 
gether at intervals, and even change sides. When 
any attempt at movement causes severe pain, and 
especially when neither of the above causes is 
present, suspect caries of the spine. (See p. 372.) 
When the head is from time to time jerked into 
the position of wry-neck from* clonic spasm of the 
Bterno-mastoid muscle, it is distinguished as clonic 
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or spastic torticollis. Care should be taken to notice 
what musfcles, if any, besides the stemo-mastoid are 
involved in the spasm. 

ii. If the head is fixed upright, or but slightly 
inclined to one side, or with the chin poked forwards, 
the surgeon has to diagnose whether the condition is 
dependent upon disease or injury of the spine, or is mus¬ 
cular rheumatism. The history of the case will show 
whether the rigidity and pain came on gradually or 
suddenly, followed on injury or exposure to cold, and 
attention should be paid to the character of the 
pain, to its exact seat, and whether it is increased 
at night, or relieved by friction and warmth. The 
examination should be conducted with gentleness and 
care. The patient being seated, the surgeon should 
place his hand flat on the top of the head, and gently 
press it vertically down, graduating the pressure, and 
watching for any expression of pain. Then, grasping 
the head, with one hand under the chin and the 
other below the occiput, he should steadily lift it, 
and ask whether that relieves the pain or not. Grasp¬ 
ing the head again at the sides, he should gently 
rotate it to either side and make it nod to and fro, 
and also notice whether and when rotation causes 
any pain. A careful examination of the spine should 
be made with a view of detecting any undue promin¬ 
ence of the cervical spinous processes or thickening 
around them, and the pharynx should be examined 
for retropharyngeal abscess. An abscess or sinus in 
any other situation of the neck will be noticed. 

An X-ray of the cervical spine should be carefully 
studied for evidence of displacement of, or disease in 
the bodies of the vertebrae or in the joints of the atlas 
and axis. 

If the pain and stiffness have come on suddenly, 
or after exposure to cold, or an attack of influenza. 
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and if they are found .to be relieved by heat and 
by gentle friction, while gently raising or depressing 
the head on the spine does not give pain, the con¬ 
dition is probably that to which the name muscular 
rheumatism or flbrositis is given. The surgeon should 
then leain which active movements are most painful 
to the patient, and if he finds that these very move¬ 
ments when passive are not painful, but that the 
opposite ones are, and if there is no change in the 
bones to be seen in the X-ray nor sign of abscess, 
nor protrusion of any of the cervical spines, this diag¬ 
nosis will be established. 

Where, however, the surgeon finds that the pain 
and rigidity have come on gradually, that the pain 
is worse in the latter part of the day and is ex¬ 
aggerated by all movements, that pressure of the 
head down upon the spine gives pain, while raising 
the head relieves the pain or removes it altogether, 
and that the X-ray shows thinning and blurring 
of the shadow of one or more vertebr®, or actual 
loss of substance and deformity, he must diagnose 
tuberculosis of the spine. Should there be protrusion 
of the spine behind, swelling over the spine, or an 
abscess behind the pharynx or in the posterior 
triangle of the neck, the diagnosis will be rendered 
still more obvious. (See also p. 372.) 

7. Enlargement of the thyroid gland. — A 
swelling of tne thyroid gland is recognized by its 
position, by its shape, and by the fact that it moves 
with the trachea in deglutition. It must not be 
forgotten that aberrant thyroid tumours may be met 
with on the side of the thyroid cartilage or beneath 
the outer edge of the sterno-mastoid muscle, and 
that thyroid tumours may extend into the superior 
mediastinum. In studying a thyroid swelling, notice 
particularly its history, duration, mode of onset 
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and rate of growth, its outline, especially whether 
it involves a part or the whole of the gland, its 
mobility on the muscles, vessels, and bones of the 
neck, its consistence, the presence of pulsation in 
the swelling, and the presence of symptoms of 
hyperthyroidism, if any. 

X-rays of the neck and mediastinum are often 
of value in affording additional evidence of the 
presence of retrosternal tumours, and of deviation 
or compression of the trachea. 

i. If the swelling of the thyroid gland has de¬ 
veloped abruptly and rapidly, is painful and tender, 
and the parts covering it are hot and reddened, and 
the general temperature is raised, it is a case of acute 
thyroiditis. If the coverings of the gland are oedema- 
tous, or fluctuation can be felt in the swelling, it 
is an acute thyroid abscess. This disease may arise in 
the course of a case of enteric or other infective fever. 

ii. If there is a chronic enlargement of the whole 
thyroid gland, moic or less uniform and symmetrical, 
soft, at the most only slightly uneven on the surface, 
and the swelling moves freely in the neck, does not 
pulsate, and there are no symptoms of hyperthy¬ 
roidism, it is a parenchymatous goitre. More rarely 
such a goitre may be quite firm, and is then liable 
to cause dyspnoea on exertion by pressure upon the 
trachea. 

iii. If the swelling involves a part only of the 
thyroid gland, or if, the entire gland being enlarged, 
it can be made out that it is by the concurrence of 
two or more separate swellings in the gland, and if 
the swelling moves freely in the neck, it is a thyroid 
adenoma or an adenomatous goitre. The irregular out¬ 
line of the gland in many of these cases has earned 
for them the name of mdular goitre. The adenoma 
may be solid or cystic, or a combination of the two: 
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when solid it may be so soft as to simnlate a fluid 
one. Some cysts are so tense, or so deep, or so 
small that their fluid nature cannot be identifled. 
Where fluctuation is distinct it may be called a 
cystic adenoma. The clearly circumscribed ovoid or 
globular outline of the tumour or tumolirs distin¬ 
guishes adenomatous from other forms of thyroid 
enlargement. In some cases of adenomatous goitre, 
definite signs of hyperthyroidism are present—tachy¬ 
cardia, and perhaps auricular fibrillation, palpitation, 
tremors, and some increase of the basal metabolic 
rate. Exophthalmos, if present, is slight only in 
this so-called secondary thyrotoxicosis. 

iv. If the thyroid gland is generally enlarged, is 
soft and pulsating, and there are signs of hyper¬ 
thyroidism such as tachycardia, palpitation, tremors, 
proptosis, inco-ordination of the associated move¬ 
ments of the eyeball, eyelid, and brows, wasting, 
sweating, etc., and a greatly increased basal meta¬ 
bolic rate, it is a case of Graves's disease, exophthalmic 
goitre or primary thyrotoxicosis. Not all cases of this 
disease are accompanied by obvious thyroid enlarge¬ 
ment. 

V. If there is a steadily increasing swelling of 
the thyroid gland, which, beginning in one lobe, 
has infiltrated the entire gland, and then spread 
beyond the gland into the surrounding tissues, fix¬ 
ing it to them, it is a malignant goitre. The fact 
of the growth extending through the capsule of the 
gland is the main point upon which the diagnosis 
rests; hardness of the growth is a suspicious sign. 
Later on, the uneven nodular outline, ulceration, 
signs of pressure upon the trachea and oesophagus, 
recurrent laryngeal nerve, and jugular vein, and 
secondary growths in glands or bones, especially the 
calvarium, render the diagnosis very apparent. 
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Quite frequently, however, malignant changes 
occur in the thyroid gland without any of the local 
characteristics which allow a clinical diagnosis to be 
made. Examination, histologically, of part of the 
gland removed at operation may first reveal the true 
nature of the case, or the recognition of thyroid 
tissue in a mass removed from elsewhere in the body 
proves that an apparently innocent thyroid gland is 
already the site of malignant change. 



CHAPTER XXXI 


DIAGNOSIS OF DISEASES OF THE 

BREAST 

The importance, and often the difficulty, of correct 
diagnosis of affections of the breast are so generally 
recognized that it is not needful to insist upon those 
facts here. It may be well to impress upon the 
student the necessity of bearing in mind the physio¬ 
logical changes occurring in this gland. The earliest 
of these is the slight engorgement, with consequent 
swelling, slight tenderness and induration, that may 
be observed a few days after birth, often more 
marked in male than in female children. In this state 
inflammation is readily set up by injudicious friction, 
and abscess may result. In girls at puberty the gland 
usually undergoes a considerable but variable degree 
of enlargement, the nipple develops and the areola 
becomes broader and better marked. The commence¬ 
ment of this change, particularly if it occurs on one 
side earlier than on the other, jiiay be mistaken for 
the development of a tumour, but a proper examin¬ 
ation will exclude the error, and a consideration of 
the patient’s age will at once suggest the true nature 
of the .case, which will be further cleared up by 
time. At or soon after this period it is not uncommon 
to see acute suppuration under the skin of the areola 
or that covering the mamma proper. In males at this 
age there is often noticed an abortive development of 
the gland, giving rise to a small, firm, disk-shaped 
swelling under the nipple, which may be a little tender 
to pressure. A knowledge of this fact will prevent 
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any error of diagnosis ; the swelling is not always 
bilateral, and, if bilateral, not always symmetrical. 

The full evolution of the gland only occurs during 
pregnancy and lactation, and is followed by a corre¬ 
sponding involution. The only one of these changes 
that requires mention here is the formation of small, 
firm, rounded nodules caused by the full development 
of the acini of the gland ; the distinctness with which 
these are to be felt increases towards the end of 
pregnancy, and varies with the amount of fat around 
the lobules or under the skin. Simple tumours may 
originate at this period, but cancer only rarely. 
Occasionally abscess is mot with in a lobe of the 
gland during pregnancy. During lactation inflam¬ 
matory troubles and abscess become very frequent; 
and rapidly growing carcinoma is occasionally seen 
at this time. 

At the climacteric the gland undergoes extensive 
involution; the acini become smaller and eventually 
disappear. It is during this period of involution of 
tlie gland that cysts and carcinoma most frequently 
develop. 


Examination of the Breast 

The patient should be seated on a chair before a 
good light, the shoulders well supported. The sur¬ 
geon should then examine the parts in the following 
order(1) The nipple, (2) the areola, (3) the skin 
over the breast, (4) the gland itself, and (5) the 
lymphatic glands. 

1. Examine llic nipplcy noticing its •posUion, 
whether displaced in any direction, and, if so, whether 
it is drawn towards, or pushed aside by, a lump 
or swelling; its size, whether large,^ small, or rudi¬ 
mentary j its s/iflpe, whether prominent, flattened, 
inverted, or retracted, and whether it is bound down 
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to any part of the gland; its surface^ whether in¬ 
flamed, discharging, ulcerated, covered with scabs, 
or dotted over with firm bright specks ; and whether 
there is any discharge from its ducts—milky, serous, 
or bloody—^and if the discharge is made to flow by 
pressure upon any particular part of the areola 
or breast. If the shape of the nipple is abnormal, 
inquire whether it is a malformation or an acquired 
deformity : malformations^ especially retraction and 
inversion, may cause obstruction to the outflow of 
milk, milk-congestion, and mammary abscess ; where 
retraction is acquired^ it indicates a dragging upon 
the milk ducts. If there is discharge^ care must be 
taken to determine whether it flows from the ducts 
which open on the top of the nipple, or exudes from 
inflamed or ulcerated skin covering the ducts; this 
is decided by the presence of cracks or fissures, by 
the effects of compression of the gland, and by notic¬ 
ing whether the ^scharge flows from the top or the 
sides of the nipple. 

2. Examine the areola. — During pregnancy 
and lactation the large sebaceous glands in the skin 
may form quite marked projections from the surface ; 
these must not be mistaken for pathological appear¬ 
ances. Any redness or swelling of the part is to be 
carefully taken note of, as well as the presence of 
discharge or scales of any kind and the adhesion of 
the skin to a subjacent swelling. Sometimes dilata¬ 
tions of the large milk ducts can be recognized both 
by sight and by touch as smooth, soft, pyriform 
swellings under the thin skin of this region. Abscess^ 
sebaceous cyslt hard chancre, mucous fotch, eczema, 
Paget's disease, and carcinoma may be found in this 
situation. 

3. Examine the skin over the breast.— 
Notice any change in its colour or texture, any 
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discharge, swelling, oedema, pointing, puckering, or 
ulceration. Gently raise a fold of skin and try to 
glide it over the gland, and compare the ease with 
which this can be done on the two sides. Then 
gently take the breast between the fingers and 
thumb and try to move it under the skin, and notice 
dimpling of the skin thus caused. Loss of the 
Bual/nobility of the skin over the gland is due to 
shortening or loss of elasticity of the suspensory 
ligaments of Cooper, resulting from their deeper ends 
being drawn upon by a contracting growth, or by 
an infiltration extending along them. This sign— 
dimpling of the skin—^is therefore an exceedingly 
important indication of the nature of an underlying 
growth. The definite adhesion of the skin to the 
parts beneath may be caused by inflammatory 
infiltration or by the extension of a growth into the 
skin. The skin should also be carefully examined 
for any small nodules in it, and undue sensitiveness 
should be noted. 

4. Examine Ihc mammary gland. —First 
look at the breast and observe its size, whether smaller 
or larger than its fellow ; its shape, whether normal, 
gathered in to itself, or misshapen ; its position, 
whether displaced in any direction. In some cases 
the effect of disease is so closely like that of a surgical 
removal that the student may easily be deceived on 
the point. Then feel the breast with the palmar 
surface of the fingers pressed flat towards the ribs, 
and notice whether the consistence and “ feel ” of 
the gland is uniform, or whether there is a lump 
or mass which the flat fingers appreciate as differ¬ 
ing in consistence from the rest of the breast; if 
so, we ^y there is a tumour’* in the breast. It 
is very important to remember that the presence of 
a tumour must never be determined by what is felt 
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^hen the breast is grasped between the fingers and 
the thumb; when examined in that way a healthy 
breast may give the sensation of a tumour. Only 
after the presence or absence of a tumour has been 
determined by the hand placed fiat upon the breast 
must the gland be examined in any other way. If 
there is nothing that can be identified as a “ tumour/’ 
feel carefully the consistence of the gland and note 
any fine nodular unevenness, such as would be 
caused by distended or enlarged acini, or if any 
part or the whole of the gland feels hrmer than it 
should. 

Then examine the mobility of the breast over the 
chest-wall. Get the patient to fix the pectoral 
muscles by putting them into strong contraction, 
either by pressing the two hands firmly together or 
by pressing the hand on the side in question against 
the iliac crest and then notice to what extent this 
limits the range within which the mamma can be 
moved. The healthy breast affords a ready standard 
of comparison: it will be found that fiidng the pectoral 
muscle always limits to some extent the mobility 
of the mamma ; but in eases where, either inflamma¬ 
tion or a growth has extended from tlic gland to the 
fascia over the muscle, the breast becomes as fixed 
as the muscle. 

5. Examine the lymphatic ylaiids. —The ex¬ 
amination should be made with the patient sitting 
or standing, the arm partly abducted and held by 
an assistant, so that the patient’s muscles are re¬ 
laxed ; the surgeon, sitting or standing in front of 
the patient, should pass his fingers to the top of 
the axilla and first gently feel all the tissues be¬ 
tween the skill and the ribs as he passes his fingers 
down; and then a similar examination of the an¬ 
terior, posterior, and outer walls of the space should 
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be made. The size, consistence, and fixity of the 
glands arc the points to be noticed. Compare them 
with those in the opposite axilla. Do not mistake 
the edge of the pectoral muscle or a rib for an en¬ 
larged gland, nor a hard fixed gland or mass of glands 
for a rib : a more common error is to miss an en¬ 
larged gland by not exploring the whole axilla. It 
is very difficult to feel a small firm gland in a fat 
axilla, and a firm gland adherent to a rib may be 
very readily overlooked. 

Having explored the axilla, stand behind the 
patient and examine the glands immediately below 
and above the clavicle, comparing carefully the 
two sides. It should be remembered that the axil- 
lary glands are enlarged during and shortly after 
lactation: they are also enlarged by inflammation 
of the breast or of the skin over it, and they may 
be the seat of disease quite independent of that in 
the breast, such as tubercle or lyinphadenoma. 

Tiimour of the breast. —Having decided that 
there is a tumour in the breast, the surgeon should 
continue the examination to ascertain the following 
facts about it. This part of the examination is best 
carried out with the patient lying upon a couch, 
turned sufficiently on the side to cause the breast 
to be examined to look directly upwards. 

1. Its relation to the gland.—rThe first and most 
important fact to determine about any breast tumour 
is whether it is fixed to a part of the breast, or is 
merely lying within the gland but not adherent to it. 
Notice first the outline of the tumour, whether it is 
sharply defined or gradually fades off into the gland, 
and then, fixing the breast by pressing it against the 
chest-wall on either side of the tumour with the 
fingers of one hand, attempt to move the tumour 
with the other; sometimes by passing the fingers 

P 
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over the surface one can feel a tumour moving in 
the gland, or, on the other hand, can appreciate 
that it is absolutely fixed to it. It may, however, 
be quite difficult to determine this very important 
point. While making this examination, notice the 
part of the gland in which the tumour lies. All 
malignant growths^ abscesses^ cysts, and granulomafa are 
inseparably attached to, and form part of^ the gland; 
fibromata and adenomata, on the other hand, if of 
any size, are encapsuled growths lying more or less 
loosely in the gland. This single observation, there¬ 
fore, may at once narrow down the diagnosis very 
materially. 

2. Gonsistenee of the tumour. — Next determine 
whether the tumour is solid or fluid. Notice its out¬ 
line, whether rounded and clearly defined, smooth, 
and uniformly tense, like a cyst; uneven on the sur¬ 
face, like a fibro-adenoma; flatter, firm, and only 
slightly nodular, like many cases of scirrhus. Feel 
carefully for fluctuation, or elasticity, bearing in mind 
that this may be very difficult to appreciate in very 
small or very tense cysts, in cysts lying deep in 
full mammae, and in deep abscesses. A soR sarcoma 
may give a perfect sense of fluctuation. Where there 
is doubt whether a tumour is solid or fluid, it should 
afways be punctured with an exploring syringe; if 
fluid is withdrawn the cavity should be emptied to 
determine whether, as a result, the tumour has 
wholly or only partially disappeared. 

The firmness of carcinoma is one of its very 
important features, and the detection of a firm 
nodule or edge will often enable the recognition of 
a scirrhous growth in a larger area of chronic mastitis. 

3. Influence of the tumour upon the breast and surround¬ 
ing tissues. —Under this heading there are three dis¬ 
tinct points: 
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{a) Evidence of infiltration in the fact of the 
tumour extending beyond the gland in which it 
arose into the fat around, the skin over, or the muscle 
beneath it. This infiltration is only seen in malig¬ 
nant growths and in certain cas$s of inflammation 
—it is therefore an extremely valuable aid to diag¬ 
nosis. (6) Contraction, Many swellings as they en¬ 
large displace the surrounding tissues ; but with the 
development of most cases of scirrhus, contraction 
of the growth occurs, and, as the periphery of the 
tumour is always fixed to the tissue in which it growls, 
th3 contraction tells upon these tissues and so causes 
retraction of the nipple when main ducts are in¬ 
volved, or dimpling or more marked puckering of 
the skin over it; in some cases the whole gland 
is shrunken and drawn in towards the growth. To 
recognize that a tumour contracts as it develops 
is a most important step in diagnosis, (c) (Edema. 
Occasionally there is found a little a?dema of 
the skin and subcutaneous tissue over a lump 
in the breast; it ia evidence of inflammation, and 
may aid in the recognition of a chronic abscess. 

4. Evidence of infectivity.—Carcinoma infects the 
axillary glands at a very early period; it is unfortu¬ 
nately rare to meet with a case of scirrhus in which 
the glands are not sufficiently involved for one or 
more to be detected by a careful examination of the 
axilla. Evidence of the infective nature of the 
tumour may also be found in secondary nodules of 
growth in the skin over and around it, and later on 
in distant parts, such as the liver, lungs, ovaries, 
and bones. 

6. The shape of the tumour should be noticed, 
whether globular or ovoid, squarish, lobed or finelv 
lobulated. 

Cysts and abscesses are rounded in outline; 
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cancer is often cubical; fibro-adenomata are usually 
finely lobulated. Chronic mastitis may cause a 
swelling of one or more of the lobes of the breast, 
or it may have a very irregular outline. 

6. Number of the tumours.—Cysts are often mul~ 
tiple, fibromata are frequently so; occasionally more 
than one chronic abscess may be found, very 
rarely is more than one primary sciirhous growth 
seen. There may be a simultaneous development 
of scirrhus in the two breasts. 

7. The history of the case, including the sex and age 
of the patient, the occurrence of pregnancy, mis¬ 
carriage, lactation, and the duration and rate of 
growth of the tumour, are all points to be carefully 
noted. 

The part having been examined in this systematic 
manner, cases of mammary disease can be readily 
grouped as follows: 

A. Cases of acute enlargement of the breast. 

B. Cases of chronic disease other than tumour. 

C. Cases of tumour of the breast. 

The individual members of each group may be 
diagnosed by attention to the points about to be 
enumerated. 

A. Cases of Acute Enlargement of the Breast 

1. If during lactation a lobe of the gland or the 
whole breast is swollen and firm, the surface being 
irregular owing to the distension of the glandular 
acini, the skin not reddened nor fixed to the gland, 
and the part not acutely painful or tender nor the 
body temperature raised, it is a case of milk-oongestion. 
Examine the nipple carefully for any cause of obstruc¬ 
tion to a duct or ducts. The axillary glands will be 
found slightly enlarged. 
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2. If the breast is acutely painful and tender, the 
skin over it bright red in colour, and the outline of 
the glandular tissue blurred by oedema, it is a case 
of acute mastitis. The temperature is raised, and there 
are the usual signs of inflammatory fever. The 
axillary glands are enlarged and tender. 

3. If in such a case the swelling is “ pointing,” 
or is found to fluctuate, there is a mammary abscess. 
In the absence of these signs an abscess is to be 
diagnosed if the swelling has increased after the 
first, if the area of redness has extended, if the 
tension is great, if the pain has become throbbing, 
or if there is marked subcutaneous oedema. 

4. 7f the breast is prominent, the skin stretched, 
and ihe nipple pointing, and if pressing the gland 
back against the chest causes pain and gives a yield¬ 
ing sensation as of fluid under the mamma, and 
particularly if there is a swelling at the axillary 
border of the gland, which becomes more tense and 
prominent when the gland is pressed back, the 
di.A,giiosis of submammary abscess should be made. 

Such an abscess may be acute or chronic. When 
acute it is secondary to mammary abscess or to a 
wound of the part. Chronic submammary abscess 
is either tuberculous or mycotic. Tuberculous 
abscesses are generally secondary to disease of ribs ; 
actinomycosis in this situation appears to be always 
secondary to the disease in tlie lung. When 
m any case of mammary abscess pus is found 
pointing at the margin of the gland, or sinuses arc 
here met with along which a probe passes deep to the 
gland, it is evident that submammary suppuration 
has occurred. 

5. An acute swelling with redness of the skin, 
superficial oedema, and the speedy development of a 
fluctuating and pointing swelling, without enlarge- 
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ment and hardening of the mamma itself, is a sub¬ 
cutaneous or supramsmmsry abseess. 

6. If the breast has rapidly become enlarged and 
firm, and the skin over it is red and fixed to the 
gland, and the gland is fixed to the chest wall, and 
the axillary glands are enlarged and firm, it is a case 
of acute carcinoma. The rapid swelling, the redness of 
the skin, and the accompanying pyrexia make the 
case closely resemble acute mastitis, and this mis¬ 
take is almost invariably made at first, particu¬ 
larly when, as often happens, the patient is preg¬ 
nant or nursing. The absence of softening, the 
detection of a nodule or some other irregularity of 
the surface, and the invasion of the skin and of the 
chest wall are the signs to be particularly relied upon 
in the diagnosis. Later, the spread of the disease 
to the glands in the neck or to other parts makes the 
diagnosis only too plain. This form of the disease may 
run its entire course in three or four months. 

B. Cases of Chronic Disease other than 

Tumour 

1. If both glands are found to be unusually 
large, not painful, nor inconvenient except from 
their bulk and weight, and of normal consistence, 
the condition is hypertrophy. Remembering that, 
without overstepping the limits of health, the breast 
attains a great size in some women, this diagnosis 
must only be made when the glands have attained 
really excessive dimensions. Two forms are to be 
recognized, in one of which the gland is very loose, 
soft, and pendulous, while in the other it is firmer, 
tenser, and projects forwards. Hypertrophy is 
generally bilateral, but not always symmetrical; it 
is most common in young women, the growth starting 
at puberty. 
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2. When the nipple is red, painful, very ten¬ 
der, and sero-purulent fluid is found exuding from 
cracks or fissures, the condition is known as cracked 
nipple; ulceration is commonest at the tip and round 
the base of the part. When the watery discharge 
dries into thin yellowish scales, the skin beneath 
these being red and itching but not acutely painful 
and tender, it is eczema of the nipple. Small white 
projections on the top of the nipple are epithelial 
plugs in the ducts. 

‘3. If there is a discharge of serous fluid from 
the nipple, determine by careful pressure with the 
finger-tip exactly the spot from which this secretion 
comes, and then feel very carefully for any small 
nodule; if such can be felt the case is one of duct 
papilloma; if no nodule whatever is to be felt the 
secretion is from a dilated duct If, however, the dis¬ 
charge is always or occasionally blood, it points to 
the presence of a duct carcinoma (see p. 460). 

4. It the skin is red. discharging a watery fluid 
which stiffens linen and dries into yellowish scabs, 
the condition is eczema, 

5. A very chronic eczematous condition of the 
areola and surrounding skin is known as Paget’s 
disease. The affected surface may be dusky in 
colour with dry adherent scales, or bright red and 
moist with a constant watery discharge. In either 
case, its area slowly but progressively enlarges. 
The prominence of the nipple itself may become 
gradually flattened out. This peculiar condition of 
the surface of the breast is always to be considered 
as definite evidence of the presence in the breast of 
a carcinoma, although the clinical appearance of a 

lump ** iu the breast may be delayed for months 
or even years. 

. 6. If a part or parts of a breast feel firmer than 
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normal, but do not give the sensation of a tumour 
when the Hat hand is pressed upon the part, and 
the skin is not at all dimpled over it, nor the mobility 
of the gland lessened, it is a case of chronic mastitis. 
The affected part may be uneven, from the develop¬ 
ment of small cystfi within it. One or more of the 
glands in the axilla may be a little enlarged. This 
affection is common in women between 30 and 50 
years of age ; it may be very difficult to distinguish 
from early carcinoma, and it may possibly be the 
starting-point of carcinoma. Chronic mastitis is 
often present in both breasts at the same time, and 
often attacks more than one part of a breast; but 
neither of these features is quite distinctive, as carci¬ 
noma may attack both breasts simultaneously or be 
multiple in one breast, and, further, it may develop in 
one of two or more areas of mastitis. Mastitis is less 
sharply defined than scirrhus, and does not feel so 
distinctly a nodule in the gland. Some early pain is 
the rule in chronic mastitis, the exception in scirrhus. 
In many cases mastitis yields rather quickly to 
treatment by firm compression; scirrhus does not, 
but, on the other hand, becomes more salient in the 
gland. This has often proved useful in diagnosis. 

7. If, without redness of the skin or other sign 
of inflammation, gentle contact of the hand causes 
pain, there is hypersesthesia of the mamma. If this 
tenderness involves the whole region, and if it is 
especially marked over the points of exit of the 
anterior and lateral cutaneous nerves of the second, 
third, fourth, and fifth intercostal spaces, and if the 
pain radiates to the back and shoulder, it may be 
diagnosed as neuralgia. But if the pain is elicited by 
contact with certain spots only of the breast, and, 
further, if at these spots small, firm, round or ovoid 
tumours movable under the skin and over the breast 
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in one direction are felt, and pressure upon them 
causes acute pain radiating over tlie mamma, the 
tumours may bo recognized as neuromata, and as tlie 
source of the hyperaesthesia. 

C. Cases of Tumour of the Breast 

1. The tumour is movable in the breast tissue. —(a) If 

tlie tumour is movable in the breast tissue and is 
firm in consistence, it is a fibro-adenonia. A distinct 
ovoid and lobulated outline and slow rate of growth 
are other characteristic features of these tumours. 
Tl.ey may be found in both breasts or multiple in 
one breast. The patients are usually young women. 
The on;‘ special distinguishing feature of this tumour 
is that it is not an infiltrating growth and is not 
fixed in the breast tissue. The firmer the tumour 
the greater the proportion of fibrous tissue in it. 

(6) A tumour which, like the above, is movable 
in the breast tissue but is softer in consistence and 
finely lobulated is an adenoma. These tumours are 
ra^e; they resemble the healthy gland in structure 
and consistence ; they may attain considerable size, 
displacing the breast to one side and forming the 
chief part of the prominence of the bosom. 

2. The tumour fluctuates. —(a) If the swelling has 
arisen during pregnancy or lactation, is globular in 
outline, and uniform in consistence, without any sign 
of inflammation, it is a galactocele, or milk-cyst. 
These tumours are usually in the central part of the 
gland and painless. 

(6) If the swelling has arisen independently of 
lactation, and without any evidence of inflammation, 
and there is no sign of infection of lymphatics or 
surrounding tissue, it is an involution-cyst. 'J'hesc 
cysts are frequently multiple, and vary much in 
size; they are most common in women from 30 to 
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50 years of age; when very small and numerous 
they give a shotty feeling to the breast. 

(c) If a small lump which has been known to be 
present for many years takes on rapid growth, or 
if from its first appearance a swelling grows rapidly, 
at first as a single cyst, later becoming irregular in 
outline with cystic projections, is painless and un¬ 
accompanied by glandular enlargement, it is a cyst- 
adenoma^ or Brodie's tumour. These tumours may 
attain a great size, and as the tumour enlarges, the 
skin over it may give way and a fungating, easily 
bleeding mass protrude. Such a growth is distin¬ 
guished from a malignant tumour by the fact that 
the skin is not involved in the growth ; a probe can 
be passed between the thinned skin and the growth. 

(d) If the swelling has arisen during lactation or 
after a miscarriage, and has an ill-defined outline, 
and especially if there is oedema over it, or the part 
has been or is painful, it is a chronic abscess. This is 
most oft n found in the peripheral part of the gland. 

(e) If the fluctuating swelling began as a small, 
painless, solid nodule, and has .slowly become larger, 
fluid, and more superficial, and the patient is the 
subject of tuberculosis elsewhere, it is a chronic 
tuberculous abscess. In these cases the glands in 
the a:rilla may also be tuberculous. 

In some cases an exact diagnosis can only be 
made if the swelling is punctured and its contents 
are drawn off and examined. The fluid may be 
pus, tuberculous debris, may contain a streptothrix 
(actinomyces), turbid brownish or greenish mucous 
fluid, milk, or the clear watery fluid of a hydatid 
cyst in which booklets can be found. 

3. The tumour is Incorporated with the breast and Is 
solid.— (a) If in a middle-aged or elderly patient 
there is on the nipple a chronic ulcer with firm, 



xxxi] TUMOUR OF BREAST 469 

thickened, warty edge, and pink, irregular, indurated 
base, discharging thin, foul, possibly blood-stained 
fluid, and if the induration and the ulceration steadily 
increase in area, while the glands in the axilla are 
enlarged and hard, the disease is epithelioma of the 
nippU, This is a rare form of malignant disease of 
the breast. 

(6) If there is a Arm, flat, disc-like lump in the 
areola, with a well-defined rounded edge, and the 
skin over it is fixed to this lump, and one or more 
enlarged and firm glands are felt in the axilla, it is 
a carcinoma. Later on the skin ulcerates. 

(c) If the tumour is fixed in the breast tissue, is 
solid, but does not show any evidence of infection 
of lymphatics, it is a sarcoma. These tumours are 
usually globular in outline, grow rapidly, and form 
prominent masses. In some cases they grow slowly 
for a time. They may be so soft as to fluctuate, but 
if they arc punctured, only blood is drawn off ; or 
cysts may develop in the tumour containing dis¬ 
coloured serous fluid. Lattr on those tumours may 
fungate through an ulcer in the skin, but they do 
not involve the skin in their growth so rapidly or 
extensively as carcinoma does. Sarcoma is rare. 

(d) If the tumour is fixed in the breast tissue, 
beneath or close to the areola, !ind is attended with 
a discharge from the nipple, it is either a simple 
distended duct, a duct papilloma, or a duct car¬ 
cinoma. If the discharge is serous only, and by 
gentle pressure it is emptied and nothing can be 
felt of the spelling, it is a dilated duct, 

{e) If the tumour is very small and soft, but can¬ 
not be dispersed by gentle pressure, and the discharge 
from the nipple is sometimes serum and sometimes 
blood, and especially if these symptoms have existed 
for many months or years, it is a duct papilloma. 
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(/) But if the tumour is enlarging, or has reached 
the size of a pea, and is at all firm, and especially if 
an enlarged gland can be felt in the*axilla, it is a 
duct carcinoma, 

(g) If the tumour is fixed in the gland tissue, is 
solid, and has infected the lymphatic glands, or has 
caused dimpling of the skin over it, or retraction of 
the nipple, or tilting of the nipple towards the tumour, 
it is a scirrhous or spheroidal-celled carcinoma. 

Scirrhous carcinoma.—^As this is tjie variety 
of tumour of which the diagnosis is of most moment, 
the characters to be especially recognized may be 
further pointed out. 

Clinical features.—The first and most important of 
these is the infiltrating mode of growth. Beginning 
in the gland, it is from the first absolutely fixed to 
it and immovable apart from it, and as it enlarges 
it infiltrates and becomes fixed in a similar manner 
to the skin over it and to the muscles beneath it; 
but these latter phenomena are observed only when 
the tumour has reached a certain size, and with 
very varying rapidity in different cases. Whenever 
this characteristic is well marked, scirrhus must be 
diagnosed unless absolutely contraindicated. 

Contraction of the growth leads to dragging 
upon the ducts and retraction of the nipple, and 
also to puckering-in of the skin over the tumour. 
The stage at which this feature can be recognized 
depends upon the situation of the growth: the more 
superficial it is, the earlier is dimpling of the skin 
observable; the more central the growth, the earlier 
is the nipple retracted. In* some cases contraction 
is very marked; it is always a noteworthy symptom. 

Glandular infection takes place early and very 
constantly. The affected glands, like the primary 
tumour, are firmer than normal, and usually pro- 
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gressively enlarge. There is great variation in the 
rapidity with whicli successive glands become in¬ 
fected, and also in the relative size of the primary 
and secondary growths. It is important to remember 
that when the original growth is near the inner 
margin of the breast, the glands of the opposite 
axilla may be involved quite early. 

In addition to these signs, which may be called 
the cardinal signs of scirrhus, there are other pheno¬ 
mena of less constant occurrence which when present 
render the diagnosis only too obvious. Of these 
may be mentioned especially : 

FagcCs disease of tJie skin .—When a tumour is 
found in the breast associated with, and developed 
subsequently to, this form of chronic incurable 
eczema, it may with certainty be diagnosed as 
cancer. 

Modular growths in the skin .—The presence of 
6rm nodules in the skin over and around the tumour 
in the breast is eminently characteristic. 

. Ulceration may be a striking feature, and the point 
to which attention should be directed is whether 
the skin is implicated in the growth before it breaks 
down, or whether, from pressure upon it, a portion 
of it sloughs or ulcerates and allows the subjacent 
tumour to fungate. This can be readily ascertained 
from the character of the edge of the ulcer. 

Infiltration of the skin by growth before ulcera¬ 
tion is characteristic of carcinoma. Fungation of a 
tumour through greatly thinned but non-infil- 
trated skin is sometimes seen in sarcoma or cyst- 
adenoma. 

The facts in relation to age, heredity, pain, and 
cachexia are not of a nature to aid materially in 
the diagnosis in cases otherwise obscure. And, 
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seeing that successful treatment of carcinoma of the 
breast is so closely related to early diagnosis, it 
cannot be too strongly urged upon the surgeon that 
steps must be taken to arrive at an immediate correct 
diagnosis of every solid tumour. If clinical methods 
of examination, as outlined abpve, do not reveal 
signs which allow of a dehnite diagnosis, the tumour 
must be explored and submitted to the pathologist. 
It has been suggested that such treatment may 
hasten the spread of a scirrhus ; this danger is never so 
great as that involved in waiting until the clinical 
picture is obvious. 

Varieties of scirrhus.—Scirrhus occurs in the breast 
m several forms, and the following varieties at least 
can be clearly recognized : 

1. The tuberous^ where a distinct tumour is de¬ 
veloped which grows steadily, and in which progressive 
new formation is the most characteristic feature. 

2. The ulcerative, in which the growth quickly 
and widely ulcerates. 

3. The cicairicial, characterized by slow develop¬ 
ment, and great contraction of the growth, which 
draws in towards itself all the surrounding parts, 
making a deep pucker in the breast or subcutaneous 
tissues. 

4. The atropnic form, an exaggeration of the last. 
The growth of this is very slow, the tumour very 
small and very firm, ulceration is postponed for a 
long time even if it ever occurs, lymphatic infection 
is slow and mild, and the whole disease lasts for 
many years. The subjects of this form ate usually 
of advanced years. 

5. The lymphatic form, in which, with a small, 
slowly progressing primary growth, there is rapid 
and extensive infection of lymphatic glands, whicn 
is the chief source of the patient's suSerings. 
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6. Cancer “ en cuirasses'* in which the growth 
occurs widely in the skin in the form of scattered 
nodules, spreading and quickly running together into 
an unyielding cuirass-like casing of the chest. 

7. The acute form, which has already been de¬ 
scribed {see p. 454). 

In certain cases the nature of a tumour in the 
breast is seldom if ever determined before removal 
and apart from microscopical examination, e.g. very 
small tumours, and endothelioma, enchondroma, 
myxoma, gumma, hydatid and lymphatic cyst. 

Diseases of the male breast. —Chronic mas¬ 
titis, spberoidal-celled carcinoma, squamous epithe¬ 
lioma, cysts, and sarcoma occur in the male, and 
arc to be recognized by the same features as in 
the female. Owing to the small size of the mamma 
in the male it is more difficult to distinguish between 
chronic mastitis and early carcinoma than in the 
female. Infiltration of the skin, a nodular outline 
of the lump, and enlargement of the lymphatic glands 
ars the diagnostic signs of ciircinomu. 
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DIAGNOSIS OF DISEASES OF THE 
ABDOMINAL WALL 

Only some of the diseases of the abdominal wall 
are peculiar to this region, or present special diffi¬ 
culties in diagnosis. 

There is a small group of congenital malforma¬ 
tions of the umbilicus, of which hernia {see Chap. 
XXXVIII.) is the most common. A bright-red fleshy 
growth at the umbilicus, presenting a smooth surface, 
and a short central canal, and discharging mucus, 
is an adertoma or polypus ; but if it is lobular in 
outline, discharges pus, and has no central canal, 
it is a granuloma. Should the umbilicus be excori¬ 
ated and a watery fluid escape from it, this is prob¬ 
ably urine flowing through a urachal fistula. The 
detection of urea will determine that the fluid is 
Urine. The urethra should then be examined for 
stricture. Congenital /®caZ, hiliary^ or gastric fistulcs 
are sometimes met with. 

When there is a direct communication between 
the skin and the intestine, so that the mucous mem¬ 
brane is continuous w’ith the skin, the condition is 
spoken of as an artificial anus. The surgeon will 
know by the reaction and appearance of the discharge 
what part of the alimentary canal is opened. He 
should look carefully at the “ spur of the intestine, 
which projects into and sometimes blocks up the 
lumen of the tube, to asceitain whether there is a 
coil of intestine protruding behind it; this can be 
felt, or on manipulation a gurgle may be detected. 
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A fweal fistula may be met with in any part of the 
abdominal wall. 

Biliaryf pancreatiCt and gastric fislulcB are recog¬ 
nized by the chemical and digestive characters of 
the fluid escaping from them. 

A sitius may be met with as the result of an 
abscess in the abdominal wall, or in the abdominal 
cavity ; the history of the case, the presence of other 
signs of disease, such as curvature of the spine or 
tumour in the abdomen, and the recognition of 
specific organisms in the discharge, will determine 
the diagnosis. 

Tumours ol the abdominal ivall are to be 

distinguished from tumours of the abdominal cavity 
by their mobility with the belly-wall, and by the 
fact that they become more prominent when the 
abdominal muscles contract, as in coughing; abdo¬ 
minal tumours, if movable, move independently of the 
tissues over them. In some cases tumours begiiming 
in the abdominal wall grow into the cavity and be¬ 
come adherent to the viscera, and intra-abdominal 
growths may extend into the belly-wall. The most 
common tumours are hernias, umbilical or ventral 
(Chap. XXXVIII.), lipoma, fibroma, sarcoma, epithe¬ 
lioma, and abscess. Lipoma may be met with in the 
subcutaneous tissue, but the more important variety 
occurs in the form of small overgrowths of the fat 
of the subserous tissue projecting through aper¬ 
tures in the linea alba above the umbilicus. These 
are felt as small, lobulated, irreducible swellings, 
fixed on their deep aspect, movable under the skin. 
They may be tender, and are sometimes associated 
with vomiting and dyspepeda ; they have been called 

“ fatty hernias,” but are to be distinguished from 
true hernia. 

A hmmatoma in the sheath of the rectus muscle 
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forms a tense and tender swelling of elongated form, 
dull on light percussion. It becomes more prominent 
when the patient coughs, and is by this fact dis¬ 
tinguished, when on the right side, from an enlarged 
gall-bladder, or from an intra-abdominal swelling 
due to appendicitis. 

An ill-defined, firm, slowly growing or stationary 
tumour of the deeper layers of the abdominal wall, 
is a fibroma or desmoid tumour; this occurs most often 
in women who have borne children; it grows from 
and along the deep layer of the sheath of the rectus, 
and forms an elongated, irregular fibrous mass. This 
tumour may recur after apparently complete re¬ 
moval, and tends with the passage of time to become 
definitely sarcomatous in character. 

An ovoid or globular mass, firm in consistence, 
attached to the broad muscles of the abdominal 
wall and steadily increasing in size, is a sarcoma. 
Sarcoma may arise in an irreducible omental um¬ 
bilical hernia. 

Carcinoma of the umbilicus occurs in two forms : (1) 
as a primary squamous epithelioma of the surface 
of the skin with enlargement of glands in axilloe 
and groins; and (2) as a carcinoma of the sub¬ 
cutaneous tissue, secondary to a similar growth 
in the stomach or intestine, and situated in the 
subcutaneous tissue. In some cases such a secondary 
growth is the first indication of the presence of the 
disease in the digestive tract. 

Abscess In the abdominal wall may be superficial 
or deep; the former is easily diagnosed by the 
fluctuation and the signs of acute inflammation. 
Deep abscess may form in the sheath of the rectuf 
muscle or underneath the muscular aponeuroses. If 
a tumour with the signs of inflammation (pain, 
tenderness, heat, and redness) forms in the belly- 
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wall, and its outline corresponds to one of the 
divisions of the rectus muscle, it is an abscess in the 
sheath of this muscle. Fluctuation is very difficult 
to obtain in acute abscess, and the induration and 
surrounding oedema arc marked ; in chronic abscess, 
induration and oedema are absent and fluctuation is 
more distinct. These abscesses are to be distin¬ 
guished from pointing intra-abdominal abscesses by 
the absence of an expansile impulse on coughing, 
and by the entire irreducibility of the swelling by 
pressure. Great care is required to distinguish the 
thrusting impulse of swellings in the abdominal 
wall from the increased tension and filling out of 
the tumour which characterize fluid swellings of the 
cavity extending into the walls. The svhaponeurotic 
abscesses can only be distinguished from localized col¬ 
lections of pus in the peritoneal cavity by operation. 
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DIAGNOSIS OF ABDOMINAL SWELLINGS 

The patient should lie flat on the back on a couch, 
in a good light coming from above or from over 
the foot of the couch, and the whole abdomen should 
be exposed to view. The following methods of 
examination should be used. 

Inspection quickly shows the size and general 
contour of the abdomen, and the freedom, imiformity 
or otherwise of abdominal respiratory movements. 
Irregularities of the surface should be carefully noted, 
and particularly any visible peristalsis, or such an 
outline as indicates the prominence of intestinal coils, 
stomach, uterus, or bladder. 

Palpation. —Place the warm hand gently and 
quite flat on the abdomen, pass it carefully over 
the whole surface, and take note of the resistance 
felt, and of any variation in this resistance in different 
parts. 

If any unusual or localized resistance is felt, 
notice particularly the position, size, and shape of 
this resistant part, its consistence, the presence or 
absence of fluctuation or of a fluctuation wave in 
it (see p. 196), and whether it can be moved by 
the hands. 

Percussion. —^First percuss lightly over the 
whole surface and notice any change in the nor¬ 
mally resonant area or in the usual degree of reson¬ 
ance. Then percuss more deeply and notice again 
the same points. If any abnormal dullness is found 
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carefully note its extent, and whether it is con¬ 
stant or shifts under the influence of gravity as 
the patient moves first on to one side and then on 
to the other. If increased resonance is observed, 
it should be noted whether the accumulated gas 
which causes it is in the stomach, in the intestine 
—small or large—^is free in the abdominal cavity, 
or is pent up in some limited space in an abscess 
cavity. By auscultatory percussion it may be possible 
to ascertain that the gas in a particular resonant 
area is or is not contained in the stomach or in 
the colon. 

The relation o! the resonant and dull areas must be fully 
investigated. If this can be varied by the position of 
the padent, it shows that liquid and gas are in one 
and th(‘. same cavity, the gas being cither free or con¬ 
tained in the very mobile intestine. If the resonant 
area is above and the dull area below, it shows 
that there is some abnormal structure pushing up 
the intestines. If the dull area is above and the 
resonant area below, the pathological structure has 
grown from above and has pushed down the stomach 
and intestines, or possibly the intestines only. If 
there i dullness in the front of the abdomen and 
resonance in one or both flanks over the colon, the 
dull structure is quite certainly within the peritoneal 
cavity; while if the abdomen is resonant on light 
percussion and dull on deeper percussion, there is 
some dull substance behind the peritoneum. 

Determining the outline of the tumour.— 
Pass the hand carefully over the tumour and note 
its general outline and any projections or depressions 
in it. (1) This will show whether the outline of the 
tumour resembles that of any one of the solid viscera: 
e.g. the sharp lower edge of the liver, the notch in 
the anterior border of the spleen, the rounded lower 
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pole and the hilum of the kidney, are quite character¬ 
istic. (2) A globular outline or globular projections 
are characteristic of fluid tumours ; a nodular sur¬ 
face is often met with in solid growths, and especi¬ 
ally in malignant groAvths. But in the abdomen we 
must remember that the nodular outline of benign 
tumours of the uterus, of fajcal tumours, and of the 
solid masses in tuberc ulous peritonitis is very charac¬ 
teristic. The dimpled surface of cancerous nodules in 
the liver is also characteristic w hen it can be felt. 

Determining the consistence of the tumour. 
“As in other parts, it is very important to distin¬ 
guish between solid and fluid tumours; in the ab¬ 
domen we have in addition gas-containing “ tumours ” 
of the stomach and intestines, and gaseous abscesses. 
The methods of examining a tumour with this object 
are described at p. 194. 

Testing the mobility of the tumour. —There 
are three ways of testing the mobility of an abdominal 
tumour: 

1, Grasp it in the hands and try to move it 
from side to side, from above down, and in some 
cases from before back. By this means not only 
the fact of its mobility or fixity is ascertained, but 
also the direction and range of the mobility; and 
in some cases it is possible to make out that the 
mobility is like that of a pendulum, and that the 
tumour is really fixed at one end and swings, as 
it were, on that. For instance, a distended gall¬ 
bladder can be moved from side to side, but its 
fundus moves farther than its neck ; and an ovarian 
tumour can be felt to be fixed below and yet move 
quite notably at its upper end. The direction of 
mobility is of value in such cases as ** movable 
kidney,” where the kidney moves freely vertically 
but hardly at all transversely. 
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2. Get the patient to breathe deeply and notice 
whether, and to what extent, the tumour is moved 
by the full descent of the diaphragm. It is tbe 
movable tumours which lie in immediate contact 
with the diaphragm that are especially moved by 
it, such as the liver—^including the gall-bladder— 
the kidneys, the spleen, and the stomach. 

3. In certain cases we can alter the position of 
a particular viscus, and then notice whether the 
tumour is moved at the same time or not. Thus, 
by distending the stomacli we can move a still mobile 
tumour of the pylorus, or a tumour of the stomach- 
wall, or a mass of hair lying in its cavity. 

By one or more of these methods the mobility 
of a tumour can be ascertained, and much learnt 
from the facts thus obtained. The student must 
remember the natural range of movement of nearly 
all of the abdominal viscera, especially the great 
omentum and the coils of the jejunum and ileum 
and their mesentery, and he moist bear in mind that 
in certain conditions this mobility may be greatly 
increased, as in movable kidney and wandering spleen. 
It must always be remembered that a tumour of a 
naturally movable part may, by extension of its 
growth, by the formation of adhesions, or even by 
its mere size, become fixed. 

Effects of cmptyinfi or distending the 
hollow viscera. —^The stomach can be emptied by 
a siphon tube. The urinary bladder can be emptied 
by a catheter, or distended with liquid. The rectum 
and colon may be emptied by purgatives or enemata, 
or distended with gas or liquid. The pelvis of the 
kidney may be emptied by a ureteric catheter. By 
these means much may be learnt. If the emptying 
of a hollow viscus dissipates the tumour, its nature 
is at once revealed; many a suspected abdominal 
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tumour has disappeared when the bladder has been 
emptied ! The effect on the position of the tumour, 
and on its accessibility, of emptying or distending 
a hollow viscus, is sometimes very notable. For 
instance, a stomach tumour may shrink up beneath 
the ribs or be displaced to or below the umbilicus, 
a distended colon may almost conceal a tumour 
lying behind it. 

X-rays are used in two ways in the diagnosis 
of abdominal tumours. Tumours are opaque to the 
rays, and their exact position and relation to the 
other abdominal organs can be studied on the fluor¬ 
escent screen and in films. In this way an enlarge¬ 
ment of the liver pushing upwards the diaphragm, 
or a subphrenic abscess, can be seen, and even the 
intimate structure as well as the attachment of an 
exostosis can be studied. It is also possible to pass 
into the alimentary canal, the bladder, and the pelvis 
of the kidney substances specially opaque to X-rays, 
and study thereby the relation of the tumour to the 
various parts of the alimentary canal and to the 
bladder and pelvis of the kidney. A meal containing 
barium can be traced as it passes from stomach to 
rectum, or a barium enema traced upwards. (See 
also Chap. XXXVI.) More than one method is now 
available whereby the interior of the kidney is 
rendered opaque to X-rays. (For details consult 
Chap. XLV.) 

Pelvic examination. —K finger in the rectum 
or vagina can detect if any part of the tumour lies 
within the pelvis, and determine its relation to, or 
connexion with, one or other of the pelvic viscera, 
and to the pelvic wall. By means of a sigmoidosoope 
the inner surface of a growth of the rectum or lower 
segment of the pelvic colon can be seen. (See also 
Chap. XXXIX.) 
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Examination under anaesthesia is of great 
value, not only because it enables the surgeon to 
make his examination without causing any distress 
to his patient, but also because in deep anaesthesia 
complete muscular relaxation is obtained and the 
confusing effects of voluntary or reflex muscular 
contraction are eliminated. 

Examination of other organs. —Notice in the 
male whether both testicles are in the scrotum, or 
whether either has never descended; or if one 
has been excised—if so, inquire for what reason. 
Any tumour of or about the testicle, either a 
malignant growth or a hydrocele, will be taken 
note of. 

In the female an examination of the breasts may 
be important; if they show the mammary signs of 
pregnancy, or if a breast has been removed for 
malignant disease, it will have an important bearing 
upon the diagnosis of a tumour of the uterus, liver, 
or ovary. In both sexes alike the presence or 
history of removal of a melanotic tumour, or 
carcinoma of the rectum, or other primary source 
of a secondary abdominal growth, is important. 
The evidence of tuberculous disease, of syphilis, of 
chronic suppuration, of renal or cardiac disease, 
or of disease of the lungs or pleura may have a 
distinct bearing upon the diagnosis of an abdominal 
tumour. 

Examinatiou of the blood. —The evidence of 
primary or of secondary anaemia, of leucocytosis in 
one or other of its various forms, and of eosinophilia 
may be of great assistance. 

Having completed the examination, the surgeon 
has to determine three points : (1) whether a tumour 
is actually present; and if so, (2) the seat of the 
tumour, and (3) the nature of the tumour. 
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1. Presence op a Tumour 

There are five conditions that may possibly be 
mistaken for actual abdominal tumour : 

1. Obesity. 

2. The contracted rectus abdominis. 

3. Irregular contraction of abdominal muscles. 

4. Flatulent distension of stomach or intestines. 

5. Tumour of the abdominal wall. 

1. The fact of obesity cannot, of course, be over¬ 
looked, but a great accumulation of fat in the ab¬ 
dominal wall and the omentum may easily be mis¬ 
taken for an abdominal tumour, especially when the 
abdomen is pendulous. To avoid this error it will 
be sufficient to notice— (a) the uniformity of the 
thick abdominal wall and the absence of definite out¬ 
line to the supposed tumour; (6) that when the 
abdominal wall is grasped and moved from side to 
side no sense of a tumour deep to it is given; and 
(c) the resonance on deep percussion over the sup¬ 
posed tumour. The “ tumour ” is generally thought 
to be in the lower part of the abdomen, and a pelvic 
examination, when it reveals the absence of any 
abnormal swelling in the pelvis, is further evidence 
that there is no tumour. In examining a fat abdo¬ 
men the hands must be pressed in correspondingly 
deeply. It is well to bear in mind that while obesity 
may be mistaken for a tumour, it often conceahs 
and renders difficult of recognition small tumours, 
e.g. growths in the colon, ovarian cysts, uterine 
fibromata, slight enlargement of the liver: it is only 
by special care and thoroughness in the examination 
and by a recognition of the particular difficulties that 
error will be avoided. 

2. The resistance offered by a contracted rectus 
muscle—especially a contraction of one of the divi- 
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siona of this muscle—may closely resemble a tumour. 
It will, however, be noticed that the outline of the 
supposed tumour corresponds to that of the muscle, 
and that the part is not dull on percussion; and 
very probably, when the shoulders are raised and 
the thighs flexed, and the patient’s attention is 
diverted from the examination, the muscular rigidity 
may lessen or pass away altogether. Under an anaes¬ 
thetic the muscular contraction will certainly pass 
off and the absence of tumour be established. 

3. There arc cases where from irregular and un¬ 
usual muscular contraction some part — usually the 
lower mesial part—of the abdomen is made quite 
prominent with a fairly well defined outline ; the 
“ tumour ” persists for weeks together, possibly even 
for years. When examined, there may be some 
alteration in the percussion note over the swelling, 
but it is not absolutely dull, nor can it be moved 
beneath the abdominal wall; it is usually entirely 
free from tenderness, its surface is always even. 
No part of the “ tumour ” can be felt in the pelvis. 
WTien an anaesthetic is given to the degree of 
complete muscular relaxation, the appearance of 
tumour entirely passes away. This is the condition 
usually spoken of as 'phantom tumour. It is 
generally met with in women who show other signs of 
hysteria. 

4. Flatulent distension of the stomach or intestine is 
readily recognized by the tympanitic percussion note 
over the part, and usually also by the belching-up of 
wind or the passage of flatus. In general meteorism, 
peristalsis is arrested and no flatus is passed, 

5. Tiimours of the abdominal wall are distinguished 
by their special mobility, and by their becoming 
more prominent when the patient coughs or puts 
the abdominal muscles into action. (See p. 465.) 
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11. Seat of the Tumour 

To know what organ or part is the seat of the 
tumour, attention must be paid to its exaxA situation 
in the abdominal cavity^ to its relations to the resonant 
stomach and intestines, to its mobility, and to its 
outline, for some organs even when enlarged retain 
a characteristic outline. In some cases the nature 
of a tumour throws light upon its seat, and in other 
cases special symptoms are connected only with 
tumours of particular organs. Sometimes such 
symptoms as pain, vomiting, jaundice, hsematuria, 
aid the diagnosis. 

1. A tumour projecting from under the right 
false ribs and at the epigastrium, which is dull on 
percussion, with a distinct lower edge passing more 
or less transversely across the belly, and which is 
depressed by a deep inspiration, is a liver tumour. 
The dullness is continuous with the normal liver 
dullness above, and entirely above the resonance 
of the stomach and colon. 

2. A tumour felt in the right loin projecting 
from beneath the ribs, with a distinct thin lower 
edge, descending with inspiration, but with the 
fullest inspiration having no upper edge or limit, 
and not being entirely “ reducible ” beneath the 
ribs by gentle upward pressure, is a RledePs lobe of the 
liver. This is most likely to be mistaken for a 
movable kidney, or an enlarged gall-bladder; all 
occur much more often in women than in men. It is 
especially distinguished from a kidney by the sharper 
lower edge as contrasted with the rounder edge of 
the kidney, by the inability to feel any upper edge 
—^it is merely a tongue-like prolongation of the liver 
—and by its not slipping up under the ribs when 
gently pressed up. There is also an absence of 
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the symptoms often attending a movable kidney, 
but this does not afEord much aid in diagnosis, as 
even considerable mobility of the kidney may be 
present without subjective symptoms. The sharp 
lower edge, if it can be felt, also distinguishes it 
from an enlarged gall-bladder, but the presence of 
symptoms of disease of the gall-bladder—of which 
Rieders lobe is usually an unimportant sequela— 
adds to the liability of this mistake being made. 

3. A tumour beneath the upper part of the right 
rectus abdominis muscle, or just outside it, having a 
rounded lower end with a smooth rounded surface, 
but having no upper margin—the upper part of the 
tumour disappearing beneath the lower edge of the 
liver—which is felt to descend when the patient 
takes a deep inspiration, is a gall-bladder tumour. This 
tumour is dull on percussion, the dullness being con¬ 
tinuous with that of the liver: the resonant colon is 
below it, and may overlap its lower edge; the 
tumour, if large, has some lateral mobility when 
the abdominal walls are relaxed. The fact that the 
tumour is inseparable from the liver is of primary 
diagnostic importance. There may be pain or 
jaundice, or a history of either or both, to support 
the diagnosis. If an (nlarged gall-bladder becomes 
adherent to the abdominal wall it loses its downward 
mobility with inspiration. 

4. A tumour in the right loin, of firm consistence, 
with a rounded contour, which descends with deep 
inspiration so that the fingers can then be passed 
between its upper edge and the ribs, and ascends 
with expiration, and by gentle pressure from below 
can be made to disappear altogether beneath the 
false ribs, is a movable kidney. The degree of mobility 
varies: it is chiefly, if not wholly, vertical, and 
the kidney may be. found in the iliac fossa, or even 
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as low as the brim of the pelvis. In some cases 
the concave hilum of the kidney can be identified. 
There is often a lesser degree of mobility of the 
left kidney, and very rarely the left kidney only 
is movable, or is the more movable of the two. 
When the kidney can be moved not only vertically, 
but freely in a transverse direction also, transgressing 
the middle line, it is a floating kidney. 

5. A tumour in the loin projecting from beneath 
the last rib and filling out the space between it and 
the iliac fossa, which on bimanual examination is 
felt to project behind, or by gentle pressure on the 
front is made to project behind, which moves very 
little if at all on deep inspiration, which is dull on 
percussion, with intestinal (colon) resonance in front 
of it, is a renal tumour. As it enlarges, the tumour 
may encroach upon the iliac fossa, and may extend 
towards and even beyond the middle line, pushing 
the resonant colon farther and farther from the side. 
Changes in the urine, hjematuria, pyuria, or the 
subsidence of the tumour at the same time as a 
large quantity of urine is passed, may aid the 
diagnosis. 

6. A tumour projecting below and in front of the 
left false ribs, with a vertical and notched anterior 
edge and smooth outer surface, which descends on 
deep inspiration, is a splenio' tumour. Changes in the 
blood may strongly support the diagnosis. In some 
cases it is difficult to distinguish an enlarged spleen 
from an enlarged left kidney. A splenio tumour does 
not fill out the loin so markedly as a renal tumour 
does; by percussion it can be traced higher up 
on the left of the stomach, whereas the kidney is 
altogether behind and below the stomach, and the 
resonance of the stomach can.be made out above 
it. There may be colon resonance behind the lower 
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part of the spleen; this is never the case in a renal 
tumour. By attention to these points it is possible 
to distinguish with certainty between these two 
tumours even when no changes in the blood, nor 
history of malaria nor renal symptoms, nor urinary 
changes are present. 

7. A smooth, rounded, tense tumour, projecting 
above the symphysis pubis exactly in the middle line 
with a rounded dome-like outline, dull with resonance 
above and on each side, not moving at all freely 
from side to side, which is felt bulging into the pelvis 
in front of the uterus or beyond the prostate, and 
which disappears when a catheter is passed and a 
large quantity of urine is evacuated, is a bladder 
tumour. Such a tumour may easily be mistaken for 
a uterine or ovarian tumour until a vaginal examina¬ 
tion is made or a catheter passed. With one linger 
in the vagina or rectum, and the other hand over 
the hypogastrium, fluctuation can easily be de¬ 
tected. In certain uncommon cases a bladder tumour 
does not disappear on passing a catheter. It may 
be distended with a blood-clot; then, when a catheter 
is passed, no urine flows, and its eye is found to 
be occluded with clot. In other cases, again, a 
malignant tumour of the bladder may project or 
be felt above the pubes. In both conditions the 
patient’s symptoms prevent error in recognizing the 
seat of the tumour. 

8. A tumour occupying the lower part of the 
abdomen inseparable from the pelvic brim below, 
with intestinal resonance above it and on each side 
in the flanks, is a tumour originating in the pelvis, 
and growing up into the abdomen. In the male, 
if it is not a bladder tumour, it will be a growth 
springing from the pelvic wall. In the female 
also it may be that, but more often it is a 
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tumour of the uterus, or of one of the uterine 
appendages. 

An exactly median position is in favour of a 
uterine tumour, but small uterine tumours may be 
placed laterally: an ovarian tumour at hrst is 
always laterally placed, but, when large, becomes 
central, so that too much weight must not be 
attached to this point. By a careful bimanual 
examination it is usually possible to determine the 
continuity of the tumour with the uterus, or the 
contrary, either by the outline of the mass, or by 
the associated movement of the two. In tumours 
arising from the structures in the broad ligament 
the uterus may be displaced to the opposite side, 
depressed or raised, and the fundus uteri may be 
clearly felt distinct from the main mass of the tumour. 
The nature of the tumour in many cases goes far 
towards establishing the diagnosis; evidence of preg¬ 
nancy, or the firm solid consistence of the tumour, 
are strong points in favour of a uterine tumour; if 
the tumour consists of one great cyst, or of a multi- 
locular cyst, that fact is equally strong in favour of 
a broad-ligament tumour, usually of an ovarian tumour. 
An ovarian tumour may have a long pedicle, and 
thus be very movable within the abdomen, pass¬ 
ing across from side to side, and well up out of the 
pelvis. It has then to be distinguished from an 
equally movable cyst in the great omentum. This 
can be done by noticing that the mobility of an 
ovarian tumour is always limited in the upward direc¬ 
tion—when pressed upwards as far as it will go, the 
tense pedicle can often be felt below it—^and that the 
mobility of the omental tumour is alwa 3 rs limited 
downwards, while it can be moved upwards without 
restraint. An ovarian tumour thus movable is very 
liable to suffer from torsion of its pedicle, causing sudden 
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paiiii vomiting, and increased size and tension of 
the cyst, with tenderness and perhaps severe or even 
fatal peritonitis. (See p. 515.) When less severe this 
accident leads to adhesions about the cyst, which 
fix it, and if it becomes fixed at a distance from 
the pelvic brim it may be impossible to diagnose its 
nature with certainty. A subperitoneal fibroid may 
also have a long pedicle admitting of unusually free 
movement;, and such a tumour may become fixed by 
inflammatory adhesions and be difficult to diagnose, 
but the very firm consistence of the tumour, its 
globular outline, and the presence of other uterine 
fibroids, or a certain degree of displacement of the 
uterus towards the tumour, and limitation of the 
normal mobility of the womb, will generally reveal 
the nature of the case. 

If the pelvic tumour is fixed to the bony walls, 
and the uterus and appendages are displaced by it 
and are not adherent to it, it will be evident that it 
is a tumour of the pelvic wall, and not of any of the 
viscera. Such tumours, if malignant, may later on 
become attached to the viscera. 

9. A tumour between the umbilicus and the xiphoid 
cartilage may be connected with the liver, the stomach, 
the colon, the small omentum, or the pancreas, or be 
a retroperitoneal tumour other than of the pancreas. 
If it is continuous with the liver above both to 
touch and by percussion, and moves freely with the 
diaphragm, and has a distinct transverse thin lower 
edge, it will easily be recognized as a liver tumour. 
(See p. 486.) If, however, it is clearly marked off 
from the liver above, and moves with respiration and 
also from side to side, it is certainly neither hepatic 
nor retroperitoneal, and if there are gastric symp¬ 
toms—pain, vomiting, hsematemesis, distension of the 
stomach—it is certainly a pyloric tumour. X-rays 
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of an opaque meal in such a case usually enables a 
positive diagnosis to be made. The tumour is most 
often carcinomatous, and as it grows it extends to 
the left along the stomach, and also may become fixed 
to the liver, pancreas, colon, or the abdominal wall. 
It then loses its mobility, but the development of 
gastric disturbance renders the diagnosis plain. A 
pyloric tumour may have a great range of movement 
laterally. 

If the tumour is clearly marked off from the 
liver above, moves very little with the descent of 
the diaphragm, but more freely laterally, has 
stomach resonance above it, and colon resonance to 
the right of it but not plainly to the left of it, it is 
most probably a tumour of the transverse colon. The 
absence of stomach symptoms, with distension of the 
caecum and the colon to the right of the tumour, 
but the absence of such distension to its left side, 
are the special features to notice. A history of an 
alteration in the normal action of the bowels, either 
in the shape of diarrhoea or of increasing constipa¬ 
tion, distinctly favours the diagnosis. Confirmatory 
X-ray evidence is afforded by failure of a barium 
mixture, given as an enema, to pass up the colon 
beyond the tumour, or by a well-marked filling 
defect at this point. 

If the tumour is fixed posteriorly, moving neither 
with respiration nor laterally, and there are jaundice, 
rapid emaciation, and fatty stools, it is a tumour of the 
head of the pancreas. If there is jaundice from this 
cause the gall-bladder will usually be distended 
with bile. If the tumour is small, on light percussion 
there will be stomach resonance over it. A tumour 
of the tail of the pancreas projects to the left of the 
middle line just in front of the left false ribs, has 
stomach or colon resonance in front of it, and is 
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fixed to the spine. It is only distinguishable from 
other retroperitoneal tumours in this situation if it 
is recognized as a cyst. 

If the tumour is separable from the liver, can 
be shown to move independently of the liver, especi¬ 
ally transversely, or if the lower edge of the liver 
can be felt distinct from the tumour, and with this 
the stomach is found by percussion and X-rays to be 
displaced below the tumour, it is a tumour of the lesser 
omentum. These tumours are excessively rare ; they 
may attain an enormous size; but, however large 
they may be, the stomach is invariably displaced 
below the tumour. 

10. A tumour bulging the epigastric region, and 
extending downwards from beneath the left false 
ribs—^possibly even as far as the pelvis—tympanitic 
on percussion, yielding the “ bell-sound,” and at¬ 
tended with a succussion splash, is a dilated stomach. 
The emptying of the organ by a stomach-tube, or by 
occasional very copious vomiting, will establish the 
diagnosis. 

11. A tumour below the umbilical level, freely 
movable from side to side and upwards, but not 
capable of free downward displacement, with stomach 
and colon resonance above it, colon resonance on 
each side of it, and—if it does not reach the pelvis 
—an intestinal note below it, is a tumour of the great 
omentum. When very large its range of lateral 
mobility is correspondingly limited. 

12. A tumour below the level of the navel, with 
a considerable range of movement both vertically 
and from side to side, and which does not give the 
sensation of being attached either above or below, 
is a mesenteric tumour. If small, it lies behind coils of 
intestine which give a resonant percussion note; but if 
large, it may press these aside and give a dull note. 



484 SURGICAL DIAGNOSIS [chap. 

13. A tumour having the form of a transverse 
fold or ridge below the transverse colon, with very 
little, if any, movement, may be the result of tuber- 
eulous peritonitis. Other more or less well-defined 
masses of tuberculous glands may be felt at the same 
time. A similar tumour is also met with in some 
cases of gastric carcinoma, due to growth infiltrating 
and puckering the great omentum. 

14. A tumour in either iliac fossa or loin may 
be a tumour of the corresponding part of the colon. 
If it is movable over the posterior abdominal wall, 
does not bulge into the loin, and is not quite dull on 
percussion, it is a tumour of the colon. The sigmoid 
flexure has a greater range of movement than the 
rest of the colon. The tumour may be elongated 
in shape, and extend some distance along the colon. 
There may be symptoms to support the diagnosis, 
such as pain, constipation, irregular motions, the 
passage of mucus and blood, or absolute constipation. 
When the colon is acutely or greatly distended its 
cylindrical outline may be apparent; it is then 
tympanitic on percussion, and sometimes period¬ 
ically hardens under examination, or loud gurgling 
sounds are heard in it. X-rays of an opaque meal 
or enema aflord great assistance in the diagnosis. 

15. A tumour of the abdomen which has no de¬ 
fined outline, and is dull on percussion, the dullness 
shifting with the po&ition of the patient—^in dorsal 
recumbency the flanks and h 3 rpogastrium being dull 
and the umbilical and epigastric regions resonant, 
while with the patient lying on one side the other 
side becomes resonant and the level of dullness rises 
in the dependent flank—is caused by intraperltoneal 
fluid. Occasionally, when examining an abdomen, 
on gently but quickly depressing the fingers a firm 
tumour is felt through a thin layer of free peritoneal 
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fluid. It may be a large single tumour such as an 
ovarian cyst, or a cancerous liver, or several smaller 
nodules may be felt, as in diffused peritoneal cancer 
or tuberculous peritonitis. Still more rarely, in a 
distended abdomen there is found an irregular dis¬ 
tribution of dullness and resonance, caused by a 
combination of peritoneal effusion and adhesions 
leading to an encysted ascites or a locidated ascites. 
If there is a single dull area in the centre of the 
abdomen with resonance above and below and on 
each side of it, this may be effusion into the lesser 
'peritoneal sae. 

16. If a tumour in any part of the abdomen is 
absolutely fixed on its deep aspect, and evidently 
displaces the viscera in front of it, as shown by 
resonance over it, and the mobility of the intestines 
and omentum over the tumour, it is a retroperitoneal 
tumour. 

17. If the tumour is fixed deeply, has developed 
rapidly, and the viscera are not displaced by it or 
freely movable over it, it is either an intraperitoneal 
abscess or a rapidly growing malignant tumour of the 
alimentary canal. 

18. If the patient has an undescended testicle, 
and on the same side a tumour is found just above 
the inner part of Poupart*s ligament, or—^very rarely 
—close to the kidney, it is most probably a tumour 
of an undeseended testicle. 

III. Nature of the Tumour 

It is not necessary to discuss here all the points 
upon which the diagnosis of the nature of the tumour 
depends, as much that has been said in Chap. XIV. 
on the general question of the diagnosis of tumours 
applies as fully to tumours within the abdomen as 
to tumours elsewhere. The symptoms which lead to 
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the distinction between solid and fluid tumours, be¬ 
tween cysts and abscesses, between inflammatory and 
neoplastic swellings,*'and between benign and malig¬ 
nant growths, are in the main the same, whatever 
the seat of the tumour. Following the order ob¬ 
served in the previous section, we shall try to state 
the main facts about the tumours of the various 
organs and parts upon which a diagnosis of their 
nature may be founded. 

I. Tumours of the liver.—If the liver is uniformly 
enlarged, firmer than normal, with a well-marked, 
firm edge, slightly tender to the touch, with perhaps 
some friction to be felt or heard over it, and the 
patient is the subject of chronic alcoholic excess, 
it is hypertrofkic cirrhosis. 

If the liver is rapidly enlarging and forms a very 
solid tumour with a Arm, rounded edge, and the patient 
is very ill, rapidly wasting, with anorexia, vomiting, 
perhaps jaundice, it is carcinoma of the liver. This 
may be the primary seat of the disease but is usually 
secondary to cancer of the alimentary canal or breast, 
and often discrete nodules of the growth can be felt 
on the surface, and in thin subjects the depressed 
umbilicated centre of such a nodule may be recog¬ 
nized. Secondary sarcoma of the liver is indistinguish¬ 
able in its physical characters from carcinoma, than 
which it is much less frequent; it is recognized when 
the nature of the primary tumour is known. 

If the liver tumour has grown slowly and has 
assumed a more or less globular shape, with a smooth, 
uniformly tense outline, and especially if fluctuation 
can be obtained through the tumour, or hydatid 
fremitus, or when the patient has lived for long in 
a locality where hydatid disease is common, such 
as Australia or New Zealand, it may be recognized as 
h ydatid tumour of the liver. The tumour may be 
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the size of a marble or of enormous proportions: 
its contour largely depends upon its exact seat in 
the liver—^if on the surface it forms a globular pro¬ 
jection from the organ; if deep in the substance of 
the gland the whole liver becomes enlarged. There 
is no fever, and the patient’s general health is not 
seriously disturbed. An examination of the blood 
may show an excess of eosinophile cells, and Casoni’s 
intradermic test is likely to be positive. When a 
patient in this condition is seized with pain in the 
part and his temperature rises and he becomes very 
ill, suppuration of the cyst has occurred. 

If the liver is enlarged and the patient is suffer¬ 
ing from fever with sweats, wasting, and complete 
anoxeria, and there is pain in the right shoulder, 
and a heavy dull pain referred to the liver, and 
especially if the patient has suffered from amoebic 
dysentery, or the specific amoeba can be found in 
the stools, the diagnosis of abscess of the liver must 
be made. The enlargement of the organ may be 
chiefly upwards, bulging up the diaphragm; the 
abscess may be so large as to give a sense of fluc¬ 
tuation, or it may be actually pointing. In many 
cases it is only when pus is evacuated that the 
diagnosis is assured. Leucocytosis is not constant 
in liver abscess. 

If the liver is uniformly enlarged, smooth on 
the surface, firm, with a well-defined edge, moving 
freely with the descent of the diaphragm, and the 
patient is the subject of chronic suppuration, it is an 
albuminoid liver. Moderate enlargement of the 
spleen, a hectic temperature, night sweats, wasting, 
and diarrhoea would confirm this diagnosis. 

When the liver is moderately enlarged, tender 
to the touch, perhaps tender at certain spots only, 
and the patient Has a pyaemic temperature with 
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rigors and profuse sweats, some degree of jaundice, 
and wastes rapidly, it is a case of sufpuralvm pyle- 
phlebitis. In these cases there is some source of 
infection in the area draining into the portal vein, 
e.g. appendicitis, or ulceration of stomach or intes¬ 
tine or gall-bladder; the knowledge that such a 
lesion exists will suggest the diagnosis at an early 
stage. 

An irregular, bossy enlargement of the liver 
occurring in a child who bears evident marks of 
congenital syphilis, or in an adult who is suffering 
from tertiary syphilis, is a gumma, A positive 
Wassermann reaction and rapid resolution following 
anti-s 3 rphilitic treatment confirms this diagnosis. 

2. Tumours of the gall-bladder.—If an enlarged gall¬ 
bladder is firm, or even hard to the touch, only 
slightly tender, and the patient has long suffered from 
dyspepsia with more or less local discomfort, and 
possibly a history of recurrent attacks of biliary 
colic, the case is one of gall-stones. The gall-stones 
may be visible in a plain X-ray. More often their 
presence is demonstrated by “ negative shadows 
in a cholecystogram {see p. 545). But if with such a 
history the gall-bladder is found tense and rounded, 
and there is acute tenderness on deep pressure at the 
epigastrium, but no jaundice, it is a case of a gall-stone 
impacted in the cystic duct with mucous distension 
of the gall-bladder; in such a case no gall-bladder 
shadow can be elicited by cholecystography. In 
most cases there is pain, often severe pain, but this 
may gradually subside without removal of the ob¬ 
struction ; there may be slight jaundice, from projec¬ 
tion of the impacted stone into, or a second stone 
lying in, the common bile-duct. A history of attacks 
of biliary colic in the past aids the diagnosis. When 
a gall-stone is impacted in the common bile-duct it 
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causes complete jaundice, but the gall-bladder is not 
distended unless there is simultaneous impaction of a 
stone in the cystic duct. But pressure upon the com¬ 
mon bile-duct from without causes complete jaundice 
with distension of the gall-bladder. Such pressure 
is most often due to enlargement of the head of the 
pancreas, to cancer of the pylorus, or to adhesions 
round the duct, very rarely to a large calculus in the 
pancreatic duct. Persistent complete jaundice, which 
has come on abruptly, without enlargement of the 
gall-bladder, and is associated with tenderness at the 
epigastrium, irregular fever, and rigors, suggests 
impaction of a stone in the common duct; persistent 
jaundice with distension of the gall-bladder is evidence 
of compression of the common bile-duct. 

If a distended gall-bladder is found to be ex¬ 
quisitely tender and the seat of severe throbbing 
pain, and the patient’s temperature is high, acute 
inflammation, choUcystilis, and probably suppuration 
or even gangrene of the gall-bladder have occurred. 
Friction may be heard ov^er the gall-bladder early 
in the attack; later on the viscus becomes adherent 
and does not move with respiration. 

A progressive nodular, solid enlargement of the 
gall-bladder, with gradual loss of its mobility and 
development of cachexia, points to cancer of the gall¬ 
bladder. The growth extends directly into the liver, 
and also causes secondary deposits in that organ. 

3. Renal tumours.—^For the diagnosis of these 
tumours, see p. 674. 

4. Splenic tumours. —X splenic tumour that can be 
entirely replaced beneath the left ribs, and that then, 
by deep inspiration, or by standing up or turning 
on to the right side, falls downwards and forwards 
from beneath the.ribs, is a wandering spleen. An 
enlarged spleen in a patient who has suffered from 
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malaria will readily be recognized as a malarial 
spleen ; the occurrence of the typical febrile attacks, 
and during one of them the detection of the plas- 
modium in the blood, will confirm the diagnosis. 
A steadily enlarging spleen, with progressive anaemia 
and great increase in the polymorphonuclear cells 
of the blood, is due to spleno-medullary leucocy- 
thcBmia. But if the enlarged spleen is unconnected 
with malaria or with torsion of its pedicle, and there 
is no leucocytosis, but progressive anaemia with 
diminution in the number of the red blood-cells 
and in the percentage of hasmoglobin, it is a case 
of splenic anceinia. If a splenic tumour with these 
characters is associated with enlargement of the 
liver and ascites, the condition is known as Banti's 
disease. There are also cases of chronic enlarge¬ 
ment of the spleen, in children and young people, 
which are associated with periodic attacks of jaun¬ 
dice without the presence of bile in the urine— 
acholuric jaundice of childhood, a disease which often 
attacks several members of a family. A chronic 
globular, tense, fluctuating tumour of the spleen is 
a hydatid tumour. Malignant tumour and abscess are 
occasionally met with in the spleen. 

5. Uterine tumours.—In every case of uterine tu¬ 
mour the question of pregnancy is to be first con¬ 
sidered, and it must be remembered that the obvious 
edstence of other uterine disease, such as fibroid 
tumour or cancer of the cervix, does not exclude 
pregnancy. A solid tumour of the uterus, of slow 
growth, perhaps remaining stationary in size for 
years, or diminishing at the menopause, either uni¬ 
form in shape or coarsely lobed, either causing no 
symptoms except from its size, or attended with 
menorrhagia, or metrorrhagia, or leucorrhosa, is a 
uterine fibroid, A globular mass of the tumour pro- 
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jecting from the surface, or movable over it, will be 
easily recognized as a subperitoneal fibroid tumour. 
A uterine tumour appearing at middle life or later, 
growing steadily but not attaining to a great size, 
and attended with pain, a sero-sanguineous vaginal 
discharge, and increasing cachexia, is carcinoma of the 
fundus uteri. An examination of the interior of the 
womb and of a portion of the growth removed by a 
curette is usually necessary to establish the diagnosis 
before the late stage of the disease. A rapidly 
growing tumour of the uterus with imeven surface, 
^minishing mobility, and later on cachexia and 
ascites, is probably a sarcoma of the uterus. 

6. Broad-Ugament tumours.— A. tumour springing 
from the broad ligament, which has a smooth even 
surface and fluctuates throughout, particularly if it 
has slowly and painlessly developed and has but 
little mobility, is a parovarian or broad-ligament cyst. 
But if the tumour has an uneven surface, fluctuates 
in one or more places, and consists of more than 
one cyst, or of cyst and solid matter combined, it 
is an ovarian cyst. If the tumour is freely movable, 
evidently having a distinct or even a long pedicle, 
this shows that it is ovarian rather than parovarian. 
Mobility of the tumour, and evidence of something 
in addition to a single thin-walled cyst, are the 
symptoms by which an abdominal ovarian tumour 
is differentiated from a broad-ligament cyst. A 
rapidly growing solid tumour with nodular uneven 
surface, becoming more and more flxed, and asso¬ 
ciated with ascites, vomiting, wasting, and cachexia, 
is a malignant tumour of the ovary. This may be a 
primary or a secondary growth. 

A very slowly growing, firm, solid tumour of the 
ovary, or one that is known to have remained sta¬ 
tionary for some time, may be a fibroma. A slowly 
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growing, soft, solid, coarsely lobulated tumour of the 
broad ligament, unassociated with symptoms other 
than those due to its bulk, is a lipoma of the broad 
ligament. When after tapping an ascites an irregular, 
firm tumour is found in one or both broad liga¬ 
ments, it is a papilliferous cyst of one or both ovaries. 
Rapid re-collection of the ascitic fluid will certainly 
occur ; the fluid may be blood-stained. The general 
health suflers but liUle, if at all, and these cases, if 
not recognized and properly treated, may go on for 
years with repeated tappings and the removal of 
very large quantities of fluid. A solid or partly solid 
tumour, with very limited mobility, occurring in a 
girl or young woman, is most probably a dermoid 
ovarian tumour. These tumours are liable to sup¬ 
purate, and if the abscess is opened or bursts the 
escape of sebaceous matter, hair, or teeth reveals 
at once the nature of the original tumour. A dermoid 
tumour, although congenital, may not give rise to 
any symptoms or grow to any size until adult life. 

7. Tumours of the pylorus.—A tumour of the py¬ 
lorus, of small size, which is observed to remain 
stationary in size and smooth in outline, is a fibrous 
stricture of the pylorus. Chronic dilatation of the 
stomach, and a liistory of pain some time after taking 
food, perhaps of vomiting and hajmatemesis—^symp¬ 
toms pointing to ulcer at or near the pylorus—would 
confirm the diagnosis. But if the tumour is known 
to have appeared quite recently and is noticed to 
enlarge, if it has an uneven or nodular contour 
and its mobility is lessening, and if it is asso¬ 
ciated with recently developed and progressive 
dyspepsia, vomiting, delay in emptying and altered 
gastric secretion, revealed by a test-meal, wasting and 
anaemia, it is carcinoma of the pylorus. {See p. 549.) 

A small, firm, barrel-shaped tumour, not exceeding 
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in size a hazel-nut, felt in the region of the pylorus in 
an infant, usually a male, a few weeks old, and accom¬ 
panied by visible peristaltic waves in the stomach, 
loss of weight, forcible if not frequent vomiting, and 
constipation, is congenital 'pyloric stenosis. 

8. Tumours of the panoreas.—^A solid fixed tumour 
in the head of the pancreas, with persistent jaun¬ 
dice, enlarged gall-bladder, rapid emaciation and 
cachexia, is a carcinoma of or involving the pancreas. 
There may be vomiting, fatty stools, glycosuria, and 
a great increase in the diastase in the urine. A 
tense globular tumour of the pancreas is probably 
a pancreatic cyst, and if it attains a considerable size 
and fluctuation can be detected in it, or if there is 
a history of injury preceding its development, the 
diagnosis is assured. A chronic moderate enlarge¬ 
ment of the whole pancreas, wdth pain in the back 
and local tenderness, is probably caused by pow- 
creatic calculi ; this may lead to persistent jaundice, 
with a distended gall-bladder. (See p. 554.) Pan¬ 
creatic calculi are opaque to X-rays. 

9. Tumours of the omenta.—^A tense globular mov¬ 
able tumour of the omentum is probably an hydatid 
cyst; if there is eosinophilia, a positive Casoni test, 
and if fluctuation can be obtained the diagnosis is 
certain. A very chronic solid tumour with an uneven 
or lobed surface, and not attended with ascites and 
cachexia, is a lipoma of the omentum. But a rapidly 
growing solid tumour, firm, nodular, attended with 
ascites and cachexia, is a malignant tumour of the 
omentum. Myxoma may be met with in the omen¬ 
tum, but is only distinguished from a lipoma after its 
removal. 

10. Mesenteric tumours. —K globular tense tumour 
is a cyst. If small, chronic, and symptomless it is 
almost certainly a lymphatic cyst, or a chylous cyst. 
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If larger and firmer it is most probably a thick- 
walled cyst containing putty-like material, the nature 
of which is not definitely ascertained. Some believe 
these cysts to be tuberculous, others think they are 
congenital in origin and allied to dermoids. They 
may be painful at times and a little tender. A soft, 
solid, irregularly lobed tumour of very slow growth 
is a lipoma, 

II. Tiimottrs of the Inteitlne.—The first thing to 
determine in regard to any tumour of the intestine 
is whether it is fcBcal in nature. The signs by which 
a fsecal accumulation can usually be recognized are 
a firm consistence, a nodular outline, no diminution 
in the mobility of the bowel, the possibility of in¬ 
denting the mass by firm pressure with the fingers, 
and above all its movement along the course of the 
colon and its ultimate disappearance after repeated 
free evacuations of the bowel. The tumour is not 
dull on percussion, owing to the admixture of fiatus 
with the fseces. The history may be misleading, as 
there may even be irritative diarrhoea associated 
with faecal accumulation. The most common seats of 
faecal tumours are in the caecum and at the hepatic, 
splenic, and sigmoid flexures of the colon. A faecal 
tumour may be the result of the obstruction of the 
bowel by a malignant or other stricture, and this 
possibility must always be remembered. A firm 
nodular tumour of the intestine with signs of ulcera¬ 
tion of the mucous surface and of obstruction to the 
easy passage of faeces along the colon—mucous and 
bloody diarrhoea, griping pains, small broken-up 
motions, distension of the bowel on the proximal 
side of the tumour—is a carcinoma of the colon. As 
the disease advances the tumour becomes fixed, and 
secondary growths may be found in the liver, the 
abdominal wall, etc. Sudden complete obstruction 
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may be the first symptom noticed by the patient. 
Faecal vomiting without other signs of intestinal 
obstruction indicates ulceration between the colon 
and the stomach. 

A firm tumour of the left half of the colon in a fat 
person, associated with chronic constipation and the 
passage of small scybala like sheep-droppings, or more 
definite signs of chronic intestinal obstruction, may be 
due to chronic diverticulitis. The natural mobility of 
the part of the colon affected, usually the pelvic colon, 
is lost more rapidly in this condition than in carcinoma. 

A small smooth or lobulated tumour in the in¬ 
testine, not increasing in size, not lessening the 
normal mobility of the bowel, and associated with 
a certain amount of griping pain, is probably a 
lipomay polypuSy or myoma of the bowel. The exact 
nature of the tumour can only be determined by an 
operation. An elongated tumour of the colon which 
becomes firmer and clearer in outline when handled, 
and then after a few minutes softer and less distinct, 
associated with griping pains, tenesmus, and the 
passage of mucus or blood with small broken-up 
motions, is a chronic intussusception. In very rare 
cases the right iliac fossa and right loin are unusually 
empty, and the end of the intussusceptum can be 
felt in the rectum. 

12. Retroperitoneal tumours.—The special features 
to determine in these cases are the mobilitv of the 
tumour, its rate of growth, its outline, the presence 
in it of fluctuation or pulsation, and signs of disease 
of the spine. 

If the tumour is absolutely fixed to the spine 
ilium, grows steadily or rapidly, is solid, and is 
uneven on the surface, it is a malignarU tumour. 
This may be a primary sarcoma of the bone, most 
often seen in the ilium, or a secondary carcinoma, 
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most often met with in the lumbar glands in con- 
nesdon with carcinoma of the testicle. A very 
firm chronic tumour absolutely fixed to the bone, 
with a lobulated surface, is an exotosis; it may be 
felt to have a stalk-like attachment to the bone; 
X-rays will show its outline and nature, quite clearly. 
A very chronic tumour, soft in consistence, uneven 
in outline, and with a slight degree of mobility over 
the spine, is a lipoma. 

A chronic retroperitoneal swelling with well- 
defined outline, tense, smooth, and fluctuating, is a 
tuberculous abscess ; the position and shape of the 
swelling will determine whether it is a psoas or an 
iliac abscess. {See also p. 640.) 

A pulsating swelling may be an aneurysm. Such 
a case must be examined with great care {see Chap. 
XVII.). If the pulsation can be felt along a line 
passing from epigastrium to navel and, when the 
patient kneels up and completely relaxes the ab¬ 
dominal muscles, pulsation is not felt by a hand 
laid lightly on the part, the case is one of pulsating 
aorta. The pulsation is felt solely on account of 
thinness and loss of tone of the abdominal wall, 
and the condition is most often met with in women. A 
very vascular sarcoma may pulsate. An aneurysm 
will be diagnosed only when a tumour which pre¬ 
sents an expansile pulsation and a bruit can be 
identified; the bruit may be chiefly audible poste¬ 
riorly; there may be severe pain from pressure 
upon the spinal nerves, or jaundice from pressure 
upon the bile-ducts, or haemorrhage from stomach 
or intestine, or sudden profuse haemorrhage into the 
peiitoneal cavity, from rupture of the aneurysm into 
the alimentary canal or serous cavity. 

13. Abdominal abscesses.—The diagnosis of an ab- 
domina labscess may be attended with very great 
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difficulty. The symptoms are a swelling more or 
less well defined and clearly outlined, fixed to the 
surrounding structures, painful, tender, of recent 
and rapid formation, associated with fever, rapid 
pulse, and leucocytosis. Such an abscess in con¬ 
nexion with afpendidtis may be met with in the 
right iliac fossa., the right loin, the pelvis, and even 
in the left iliac fossa or central part of the belly. 
Similar abscesses in connexion with ulceration of 
the caecum (tuberculous), sigmoid flexure (diverti¬ 
culitis), or descending colon may be met with in 
the left iliac fossa and loin. It is when the sup¬ 
puration occurs in the upper part of the abdomen 
just beneath the diaphragm, suhphrenic abscess, 
tliat the greatest difficulty in diagnosis occurs. 
The abscess often contains gas, which gives a tym¬ 
panitic percussion note, and, as the gas always,rises 
to the top of the pus, the variation in the seat of 
the. tympanitic note with alterations in the position 
of the patient is a valuable sign. If the pus col¬ 
lects above the liver, that organ is depressed, and 
the upper limit of the liver dullness is raised by 
pushing up of the diaphragm. Such an abscess in the 
epigastric region points anteriorly. On the left side 
the diaphragm is raised, and the spleen and stomach 
may be depressed. Abscess beneath the diaphragm 
often leads to some collapse of the lower lobe of tl.e 
lung, with pleurisy, pleural effiision, or empyema, or 
the abscess may burst into the lung. {See p. 561.) 

In the case of abscesses in the upper half of the 
abdomen great assistance is often afforded by X-rays 
before the clinical signs are marked. Comparison of 
the appearances in successive films at intervals of a 
few days may be necessary. In any case the inter¬ 
pretation of such X-rays needs considerable 
experience. 



CHAPTER XXXIV 


DIAGNOSIS OF ACUTE ABDOMINAL 

AFFECTIONS 


Thebe are several acute afiections of the abdominal 
viscera, the symptoms of which are so closely alike 
that they can only be distinguished by great care. 
The symptoms common to this group of diseases are 
abdominil pain, vomiting, and collapse; they come 
on with more or less abruptness and with varying 


degrees of intensity. The 

Appendicitis. 

Ruptured gastric or duo¬ 
denal ulcer. 

Ruptured tubal preg¬ 
nancy. 

Torsion of ovarian tu¬ 
mour. 

Ruptured pyosalpinx. 

Ruptured ovarian tu¬ 
mour. 

Acute or gangrenous 
cholecystitis. 

Ruptured gall-bladder. 

Ruptured hepatic abscess. 

Renal colic. 

Displaced kidney- 


causes may be— 

Torsion of spleen. 
Intussusception. 

Internal hernia. 

Volvulus. 

Gall-stone impacted in in¬ 
testine. 

Intestinal colic. 

Acute pancreatitis. 
Mesenteric thrombosis. 
Diaphragmatic pleurisy. 

[ Gastric crisis of tabes dor¬ 
salis. 

Enterospasm. 

Cortical abscess of kidney. 


To distinguish between these various affections 
attention should be paid to the following points: 

1. The pain. — (a) Mode of onset, whether sudden 
or gradually increasing in intensity, whether constant 
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or intermittent, whether coming on spontaneously or 
during some effort. (6) Time of onset, at what 
period of the day or night, its relation to food and 
exercise, (c) Site, where first felt, where it subse¬ 
quently becomes localized, and especially the direc¬ 
tion in which the pain shoots, (d) Character of 
the pain, whether griping, burning, cutting, or 
nauseating, and whether it is modified by posi¬ 
tion, movement, or respiration, (e) Tenderness, if 
present and where, whether localized or diffused, 
slight or intense. 

Sudden intense pain is characteristic of ruptured 
ulcer, appendicitis, ruptured tubal pregnancy, rup¬ 
tured pyosalpinx, ruptured gall-bladder, and may 
be met with in intussusception. Fain that very 
quickly becomes intense is met with in renal and 
biliary colic, twisted ovarian tumour, intussusception, 
and diaphragmatic pleurisy. The pain of intestinal 
colic^ internal hernia, volvulus, displaced kidney, 
and torsion of the spleen more slowly reaches its 
greatest intensity. 

* It is a striking fact that appendicitis comes on 
very frequently in the early hours of the morning 
while the patients are quietly sleeping: there is 
no other acute abdominal affection in which this is 
BO frequently the case. Appendicitis, however, may 
come on at any other time. Renal colic almost 
always comes on during the day, and during or 
shortly after active exercise. Biliary colic is prone 
to come on during the latter part of the day, or after 
a full meal. Rupture of a gastric or duodenal 
ulcer is most likely to come on soon after a full 
meal, and during some effort. Rupture of a tubal 
gestation occurs in the daytime, and generally 
during some effort. Torsion of an ovarian tumour 
or of the spleen and misplacement of the kidney 
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nearly always occur during the active movements 
of the daytime. Internal hernia and volvulus also 
come on during active movement. 

Many acute abdominal pains are first felt at or 
near the umbilicus, and this is especially true of 
appendicitis, pancreatitis, internal hernia, intussus¬ 
ception, gall-stone impacted in the intestine, and 
some cases of ruptured ulcer. In some of these cases 
the pain soon leaves this region : in appendicitis, for 
instance, it passes down into the right iliac fossa, 
and in ruptured ulcer it becomes more diffused over 
the abdomen. Fain beneath the upper part of the 
right rectus muscle, passing round the right half 
of the trunk, with tenderness just below the tip of 
the xiphoid cartilage and at the upper end of the 
right semilunar line, is characteristic of biliary colic. 
Pain in the loin and below the false ribs, shooting 
down into the groin, hypogastrium, penis, testicle, 
or thigh, is characteristic oif renal colic. This may 
be accompanied by great local tenderness, or may 
be relieved by firm pressure over the kidney. Pain 
about midway between the umbilicus and xiplfi- 
sternum is often due to rupture of a gastric ulcer ; 
the pain may be farther to the left; that of duo¬ 
denal ulcer is a little to the right of the middle line. 
The pain of a ruptured tube is felt below the umbili¬ 
cus, often close above the pelvis ; it may be median 
or to one side. The pain of a twisted ovarian tumour, 
spleen, or misplaced kidney is over the part, is always 
accompanied by local tenderness, and in the case of 
the kidney is always relieved by lying on the back, 
especially if to this is added gentle upward pressure 
below the tumour. A twisted spleen may be simi¬ 
larly relieved; while this is always on the left side, 
a painful displaced kidney is nearly always on the 
right side. 
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The paiu of a ruptured ulcer is usually described 
as of a hot, burning character, often agonizing in 
intensity, and some patients speak of a sensation 
as of hot liquid flowing down the abdomen. The 
pain of biliary colic varies in intensity, but is gener¬ 
ally a sense of constriction, as if the right side were 
tightly gripped or held in a vice; it is usually felt 
acutely in the back, and sometimes also in the right 
shoulder. The pain of renal colic is a sharp, cutting, 
lancinating pain; that of displaced kidney, twisted 
spleen, or ovarian tumour is a gradually intensifying 
ache. The pain of ruptured gestation is less severe 
than the* others; it may be almost momentary. 
The pain of intussusception and volvulus is griping 
in character and intermittent; intestinal colic is also 
griping, intermittent, referred to the umbilicus, and 
relieved by pressure. The pain of diaphragmatic 
pleurisy is felt with each deep inspiration, especially 
at the end of the act, is sharp, shooting in character, 
and passes round the side or sides of the trunk to the 
front, usually about the level of the umbilicus; it 
may be so severe that the patient feels as if held 
in a vice on both sides. The tenderness at or near 
McBurney’s spot is a feature of appendicitis; the 
exact seat of perforated ulcer is often tender, but 
the diflused tenderness of acute peritonitis quickly 
follows; intussusception is tender only during the 
paroxysms of pain ; there is some tenderness over a 
tight internal hernia and over a gall-stone impacted 
in the bowel. The pain of acute pyosalpinx may 
closely simulate that of appendicitis, but it is 
generally more above the pubes than in the iliac 
fossa, and as severe on the left side as on the 
right. 

2. Vomiting.-:-(a) Time and frequency. A sinqle 
wl of vomitinj accompan 3 dng the onset of acute pain 
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is of no diagnostic significance : it is a s 3 niiptom 
common in all severe abdominal disasters—the per¬ 
foration of a viscus, the torsion of a pedicle, the first 
invasion of the peritoneum, the acute displacement 
of a viscus—and it may occur at the very commence¬ 
ment of a pleurisy. Frequent and repeated vomiting 
is met with in any form of intestinal obstruction, 
in acute peritonitis, in renal and biliary colic, and 
in acute pancreatitis, (h) Character of the act. In 
renal and biliary coli(‘, vomiting is attended with 
nausea and much retching ; in intestinal obstruction 
and in the later stages of peritonitis there is no 
nausea, and the act is little more than a* regurgita¬ 
tion from the stomach, coming on independently of 
taking food, (c) Vomited matters. In perforation of 
a gastric ulcer a little bright blood may be mixed 
with the food ; in colic, or torsion of a viscus, or 
appendicitis the vomit becomes bilious; in peritonitis 
it becomes dark brown or black and fiocculent from 
admixture with altered blood; in intestinal obstruc¬ 
tion it is alkaline and consists of the regurgitated 
contents of the bowel; the longer the obstruction 
lasts, and the more acute the symptoms, the lower 
down the bowel the vomited matter comes from. 
Regurgitant vomiting is often incorrectly spoken 
of as “ fffical ”; it is really faecal only in the lab* 
stage of obstruction in the large bowel, or in cases 
of ulceration between the colon and the stomach. 

3. Collapse. —Besides the intensity of the col¬ 
lapse, which is a measure of the gravity of the catas¬ 
trophe, the time of onset, its progressive increase, 
and the coexistence of marked anaemia are the 
points especially to notice. Severe initial collapse 
most often occurs in .perforation of a viscus—stomach, 
duodenum, appendix, tube, gall-bladder. Increasing 
collapse may be caused by pain, as in hevere renal or 
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hepatic colic, or by haemorrhage, as in raptured tubal 
gestation. Collapse comes on late in intestinal ob¬ 
struction and peritonitis. The subjects of gastric ulcer 
may be anaemic from a previous haemorrhage, and 
this fact may aid in the diagnosis; but if a patient 
becomes blanched during the acute illness, with all 
the signs of acute anaemia, it is strong evidence in 
favour of a raptured tubal gestation. It is important 
to remember that the collapse caused by apparently 
similar lesions may vary widely—a perforated ulcer 
may cause almost instantly fatal collapse, or only 
trivial and fleeting shock ; the same is true in greater 
or less degree of the collapse from intussusception, 
internal hernia, colic, and appendicitis. In cases of 
ruptured ulcer and appendicitis there is often a 
misleading calm following a temporary collapse and 
preceding the development of peritonitis; in acute 
pancreatitis the collapse is always pronounced. 

4. Pulse and temperature. —The frequency 
and loss of tone in the pulse depend chiefly upon the 
severity of the abdominal disaster and not upon its 
seat or nature. As a rule, the pulse is much less 
aflected by acute salpingitis than by acute appendi¬ 
citis, while it may very rapidly become uncountable 
at the wrist in a case of raptured tubal pregnancy 
with severe haemorrhage. The temperature is less 
trustworthy as a guide to diagnosis than is the 
pulse—^it is lowered in shock from a ruptured viscus 
and in severe haemorrhage ; it is raised in inflamma¬ 
tions, but it may be normal or subnormal in some of 
the worst cases of gangrenous appendicitis. 

5* Rigidity of the abdominal wall and sus¬ 
pension of abdominal respiration is invariably a 
serious symptom. It is the muscular reflex expression 
of irritation of the parietal peritoneum, and is seen 
especially in ruptured ulcer, appendicitis, and peri- 
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tonitis. The hard retracted abdomen of lead colic is 
well known; but in biliary, renal, and common in¬ 
testinal colic, in intestinal obstruction, in twisted 
viscear before the onset of peritonitis, and in rup¬ 
tured tube it is not so marked. It may be well 
marked in diaphragmatic pleurisy owing to the 
intense pain caused by any descent of the dia¬ 
phragm. DifEerence in the rigidity of the abdominal 
wall above and below the navel, or on the two sides 
of the abdomen, is to be carefully noted : when 
localized it indicates a lesion beneath the immobile 
part. This sign is often present in appendicitis, 
biliary colic, ruptured ulcer, and ruptured tube. Ab¬ 
dominal rigidity is the most constant of all the 
symptoms of peritonitis, but even this is very oc¬ 
casionally absent in this disease, whose symptoms 
vary so much. There is usually an absence of 
muscular rigidity in acute pancreatitis. 

6. Tumour.— The abdomen should be carefully 
and gently examined for a tumour, and the exact 
position, shape, size, and tension of any tumour 
found noted, together with its relation to the reson¬ 
ant viscera. By this means an ovarian tumour may 
be found rising up from the pelvis—^lying perhaps 
in one iliac fossa if small, and, if on the right 
side, simulating the swelling of appendicitis; it will 
be noticed, however, imm^iately at the onset of 
the attack, and not gradually formed as in appen¬ 
dicitis. If the cause of the trouble is torsion of its 
pedicle, the ovarian tumour will be tense and tender, 
and it will increase in size. If, however, rupture of 
an ovarian cyst is the accident that has occurred, 
the tumour will be smaller than before, less tense, 
not especially tender, and there will be signs of free 
fluid in the peritoneum. An ovoid or globular, tense, 
tender tumour in the right loin or iliac fossa, which 
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can be pushed up beneath the false ribs with relief 
to the patient, will be recognized as a renal tumour. 
An ovoid tumour, tense and tender, in the left side 
of the belly beneath the rectus, may be the 
sfleen with torsion of its pedicle; if a notch can 
be felt in one edge, or if it can be reduced beneath 
the left false ribs, this diagnosis will be confirmed. 
A rounded, tense swelling beneath the upper part 
of the right rectus muscle, extending up to the costal 
margin, moving with the descent of the diaphragm, 
tender, dull on percussion, will be recognized as a 
distended gall-bladder. A tumour which can only 
be felt at times, hardening under the fingers, and 
associated then with pain, tenderness, and perhaps 
nausea and vomiting, is intestinal. In the intervals 
between the active peristalsis which makes it readily 
palpable, little or nothing can be felt, and there 
may be neither pain nor tenderness. It may be 
evidently an intussusception, or a greatly distended 
coil of intestine from volvulus, or several such coils 
trom some other form of intestinal obstruction. 
Intussusception is more often felt near the centre 
of the abdomen; a volvulus is especially frequent 
in the left iliac fossa. A tumour just rising up over 
the brim of the pelvis may be a tubal gestation or a 
pyosalfinx. An ill-defined, slightly tender swelling 
deep in the abdomen may be an internal hernia. A 
considerably distended appendix may sometimes be 
felt in the right iliac fossa at the very outset of the 
acute illness; later on in an attack of appendicitis 
with circumscribed peritonitis a firm, tender, fixed 
swelling may be recognized in the lowest part of 
the right iUac fossa, on its inner or outer side, oi 
reaching up towards the loin. Some fullness at 
the epigastrium may be all that is noticed in acute 
pancreatitis. 
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7. Percussion results. —^Four points are to be 
investigated : 

(a) Free gas in the peritoneal cavity due to per¬ 
foration of some part of the alimentary canal. If 
quite small in amount it is generally shut in close 
around the perforation, and gives a very tympanitic 
note at that spot, e.g. the epigastrium, or right iliac 
fossa. If more abundant it will separate the liver 
from the surface and diminish or abolish the normal 
liver dullness; it will then give the bell-sound on 
auscultation. It must be borne in mind that a dis¬ 
tended transverse colon will push up and narrow the 
area of liver dullness. When it is plain that there is 
free gas in the peritoneum, it is a very important 
sign of perforation of stomach or intestine. 

(&) IVee fluid in the peritoneal cavity at the onset 
of the acute illness is evidence of rupture of a cyst 
or of haemorrhage, or possibly of the escape of a 
large amount of liquid from the stomachy duodenum, 
or gall-bladder. The dullness from haemorrhage due 
to a ruptured tubal gestation appears first just above 
the pubes, then extends into the iliac fossae and the 
loins. Dullness from a ruptured ovarian cyst is in 
each loin, unless adhesions limit it to one loin. A 
perforation of the posterior wall of the stomach may 
distend the lesser sac of the omentum and cause an 
area of dullness in the central regions of the abdo¬ 
men, with resonance all around it. 

(c) Tympanites, or accumulation of gas within the 
alimentary canal, may be general, and indicate a 
widespread peritonism or peritonitis or an obstruc¬ 
tion low down. Or it may be local as in acute 
dilatation of the stomach, a large volvulus, or a 
local peritonitis. An internal hernia is less resonant 
than the surrounding intestine. 

{d) Loeal dullness indicates either a collection of 
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fluid, of food, of blood, or of pus, the displacement 
of a solid organ, or the presence of a tumour. 

8. Pelvic examination is especially important 
in women, as it enables us to recognize the swelling 
of a tubal gestation or of a pyosalpinx in one or 
other broad ligament, and the tense swelling of a 
rotated ovarian tumour, ospecially when this is so 
small as to be mainly a pelvic tumour. In both 
sexes we can occasionally feel an enlarged appendix 
on the right side, or, later on in the case, the fixed 
tender mass of a pelvic pcri-appendicular abscess. 
In cases of intestinal obstruction high up, empty 
coils of small bowel may be felt filling the fossa in 
front of the rectum, and when felt they are very 
important evidence of obstruction. The finger in 
the rectum, too, can feel blood filling out Douglas’s 
pouch, or appreciate the acute tenderness caused by 
pelvic peritonitis. 

9. Previous history. —The previous history of 
the patient is often of great importance, and should 
always be inquired into. 

(а) Sex.— ^Not only are certain of the affections 
we are considering—tubal gestation, pyosalpinx, 
and twisted ovarian tumour—^limited to the female 
sex, but biliary colic, rotation of spleen, and dis¬ 
placement of the kidney are more common in women 
than in men ; acute pancreatitis, perforation of a 
duodenal or gastric ulcer, and renal colic are more 
common in men. 

(б) Age.— ^Appendicitis may occur at any age, 
from infancy to extreme old age, but it is most 
common in children and adolescents, and is by far 
the most common cause of sudden abdominal illness 
at this period of life; indeed, it is almost the only 
cause in boys and young men. Rupture of a gastric 
or duodenal ulcer is common between the ages of 
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25 and 50, and occurs in men more commonly than 
women. Ovarian tumours may be met with at 
any age, and even girls before puberty may be 
the subjects of rotation of the pedicle. Tubal 
gestation is, of course, limited to the child-bearing 
period of life, and pyosalpinx is chiefly met with 
in young adults. Biliary colic may occur in children, 
but is most common at and after middle life, and 
intestinal obstruction from an impacted gall-stone 
is almost limited to elderly women. Acute intus¬ 
susception is chiefly met with in young children, 
and internal hernia is met with at an early age. 
Renal colic is most common in middle-aged adults. 

(c) Occupation. —Workers in lead are liable to 
severe intestinal colic ; the gums should be examined 
for a blue line. Acute pancreatitis is commoner in 
stout alcoholics, such as barmen,brewers’ draymen,etc. 

(d) Previous condition. —Under this heading there 
are three or four important points. Inquiry should 
first of all be directed to the existence of slighter 
symptoms of disease before ; the existence of even 
slight previous indigestion may serve to indicate the 
cause of a sudden severe abdominal illness. Thus 
a previous attack of appendicitis, or the occurrence 
of sudden sharp fleeting pain in the right iliac fossa, 
would indicate a diseased appendix. Pain soon 
after food, relieved by alkalis, and perhaps hsemat- 
emesis, would be evidence of gastric ulcer. If the 
pain has come on from one to two hours after food, 
has been relieved for a time by taking food, or 
alkalis, and especially if there has been melssna with 
or without haematemesis, it will indicate a duodenal 
ulcer. Flatulent dyspepsia with pain, coming on 
after meals, especially in the latter part of the day, 
and referred to the upper part of the abdomen, and 
more especially on the right side, and to the right 
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shoulder, would be evidence of the existence of gall¬ 
bladder ^sease. A history of this kind, or of chronic 
indigestion with obesity and chronic alcoholism, is 
often met with in cases of acute pancreatitis. In 
cases of internal strangulation the patient may give 
a history of previous attacks of colic, or of slight 
fleeting obstruction and often of some abdominal 
operation, but in many cases there has been no 
premonitory symptom of any kind. Previous 
pricking, or more severe, pain in one loin, possibly 
shooting down the side, or “neuralgia” of the 
testicle, or hsematuria, or frequent micturition 
would suggest the presence of a stone in the kidney. 
A loose kidney or spleen has almost always caused 
slighter attach of the same kind before a severe 
attack of pain comes on. This does not hold good of 
rotation of an ovarian tumour—there may have been 
no previous symptoms whatever, in other cases the 
tumour has been large enough to be noticed ; in cases 
of rupture of an ovarian tumour the abdominal swel¬ 
ling has always been previously noticed, and usually 
has been of great size. The existence of a tumour 
beneath the upper part of the right rectus muscle has 
sometimes been noticed before the onset of symptoms 
due to rupture of the gall-bladder. In women of 
child-bearing age special inquiry will be made 
into the menstrual history, previous pregnancies, 
irregular uterine hromorrhages, vaginal discharge, and 
pelvic pain; the breasts must be examined for 
signs of pregnancy. Tubal gestation may occur 
in a first pregnancy, but it rather frequently follows 
upon a period of sterility in a married woman. 
One or more missed periods, or a very slight loss 
at the time when the period was due, are significant 
signs of tubal pregnancy. The breasts may show 
no signs of pregnancy, but if they contain milk, 
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or the areolad are dark, these would be valuable 
indications of pregnancy. A purulent vaginal dis¬ 
charge and pelvic pain would suggest the presence 
of pyosalpinx. 

A previous abdominal operation is an important 
point; it may have left adhesions, causing kink¬ 
ing or strangulation of the bowel. After a recent 
operation a deep abscess may have suddenly extended 
or burst. 

10. Action of bowels. —With the oncoming of 
acute appendicitis there is often one, sometimes there 
are two or three loose evacuations from the bowel. 
In acute intussusception there is frequent straining 
at stool, and the passage of mucus and blood ; this 
may occur with each paroxysm of pain. In vol¬ 
vulus the patient may make wholly ineffectual 
straining efforts at defsscation during the paroxysms 
of pain. The absolute constipation of acute intes¬ 
tinal obstruction of all kinds is characteristic. The 
previous and existing constipation attending lead 
colic is, of course, to be noted. Bloody, very putrid 
stools are suggestive of mesenteric thrombosis. 

11. The urine.—Frequency of micturition is 
often associated with renal colic. The urine may 
contain blood, or crystals of uric acid or calcium 
oxalate, in renal colic; if it contains much indican it 
shows that there is intestinal obstruction. The detec¬ 
tion of lead in the urine would support a diagnosis 
of lead colic. 

12. Blood-count. —^The effect of a severe haemor¬ 
rhage will be shown in a marked diminution of the 
nun^ber of red cells, but unless the bleeding is severe, 
and therefore recognizable by other signs, the change 
will not be so pronounced as to be of diagnostic 
value. Polymorphonuclear leucocytosis is met with 
in acute and in gangrenous appendicitis, in pyo- 
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salpinx, cholecystitis, pancreatitis, and in peritonitis 
from any acute infection ; it is not found in the 
early stage of a perforated ulcer, ruptured tube, or 
rotated viscus, nor in renal, biliary, or lead colic. 
But if the toxasmia is so severe as to inhibit this 
reaction, as in some of the worst cases of gangrenous 
appendicitis, leucocytosis is absent. In most cases 
a diagnosis must be made and acted upon before such 
an investigation can be carried out. 

13. Exaniination of the chest. —In any case 
of acute abdominal pain in which the symptoms of 
disease in the abdomen are equivocal, or the char¬ 
acter and rate of the respiration suggest disease of 
the lungs or pleura, the chest should be carefully 
examin^ for abnorihal dullness, friction, alteration 
in the intensity and character of the breath-sounds, 
and for crepitation. At the onset of pleurisy or 
pneumonia the typical physical signs may be absent. 

14. X-*rays. —In most cases a diagnosis must be 
made and acted upon independently of the use of 
X-rays, although a diagnosis of renal calculus or gall¬ 
stones may be confirmed by their use when the acute 
condition has subsided. But where doubt exists in 
the surgeon’s mind after a full clinical examination 
as to the presence of true intestinal obstruction or 
its exact site, an X-ray of the abdomen taken with 
the patient in the sitting position may with skilled 
interpretation afiord decisive information. (See 
p. 533.) 

15. Nervous plicnomcna. — Inquire for a 
history of “lightning pains” in the legs, and of 
ataxy. Test the knee-jerks, and the reaction of 
the pupils to a bright light. If gastric crises occur 
at all in a case of neuro-s 3 rphili 8 , they are usually 
recurrent. 

It is impossible to exaggerate the need for care 
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in this class of case, if on the one hand the golden 
moment for treatment is not to be lost, and on the 
other hand the patient is to be saved from an 
imcalled-for operation. Special attention should be 
paid to the suddenness of the onset of the illness, 
to signs of grave interference with function, to 
physical evidence of severe lesion, to the history of 
previous illness, and to the assured absence of signs 
of pulmonary or spinal-cord disease. It is not 
possible to represent all the many combinations of 
symptoms that may be met with, but it may be 
useful to state broadly the evidence on which a 
diagnosis is arriv^ at in a large number of 
cases. 

1. When a patient is seized with sudden pain at 
the epigastrium, which soon passes down into the 
right iliac fossa, and is associated with tenderness 
in the iliac fossa from the first, the case is one of 
acute appendicitis. If the attack comes on in the early 
morning hours, and in one who appeared to be at 
the time quite well, or had suffered previously either 
from appendicitis, or slight occasional sudden pains 
in the same region, the diagnosis is still more certain. 
There may be vomiting, and one or even more loose 
motions, at the outset of the illness. In some cases 
there is very slight, or no tenderness in the right 
iliac fossa, but there are found tenderness and some 
muscular rigidity in the right loin, or on rectal 
examination tenderness is elicited by pressure on 
the right side of the pelvis, or pain is produced when 
the hip is fully rotated inwards whereby the obturator 
internus muscle is stretched. Having arrived at this 
diagnosis, the surgeon may further endeavour to de¬ 
termine what form of the disease he has to deal with. 

If the initial symptoms are very severe, especially 
if the pulse-rate is high, and vomiting persists, if 
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the facies is “ abdominal,” the abdomen motionless, 
and there is no swelling or lump to be made out in 
the iliac fossa, loin, or pelvis, it is a case of acute 
obstructive appendicitis. Gangrene of a part of the 
wall of the appendix with perforation occurs with 
rapidity in this variety. Marked leucocytosis at the 
onset of the attack would confirm this diagnosis. 
The development of general peritonitis, if the case 
is seen later, would only too cogently confirm the diag¬ 
nosis. The temperature may be normal, subnormal, 
or raised ; it affords no aid to the diagnosis. 

If quickly after the onset of the pain a swelling 
or circumscribed resistance can be made out around 
the appendix, and if muscular rigidity and tender¬ 
ness a?*e limited to the right lower quadrant of the 
abdomen, and the temperature is raised, the pulse 
is moderately quickened, and there is moderate 
leucocytosis, there is a circumscribed plastic peritonitif 
around the appendix. When in such a case rest m 
bed has been followed by a gradual improvement 
in all the symptoms, resolution has set in. 

But when the swelling persists—still more if it 
increases—and the pain and the tenderness grow 
more a^'ote, and blood-counts show an augmenting 
leucocytosis, and the temperature rises, especially if 
it rises after previous lysis, there is suppurative appen¬ 
dicitis or a peri-appendieular abscess. Surface redness 
and oedema, or even distinct pointing, may make 
this condition very evident. Rectal tenesmus with 
proctorrhoea—a discharge of a large quantity of 
mucus from the rectum—is often a sign of an 
abscess near, and about to burst into, the rectum; 
and very frequent and very painful straining mic¬ 
turition may indicate an abscess near and involving 
the bladder wall. As a rule the pulse-rate rises with 
the occurrence of suppuration, but exceptions occur. 

R 
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The abrupt onset of appendicitis usually serves to 
distinguish it from local tuberculosis, which in other 
features may resemble it. 

When the case is first seen the signs and symptoms 
may be those of general peritonitis, and the diagnosis 
of the causative appendicitis will rest upon the history 
of the situation of the initial pain, or of previous mild 
attacks. 

2. If a patient is suddenly seized with severe 
epigastric pain shortly after a meal and while making 
some slight efiort, with perhaps an immediate act of 
vomiting, and collapse is well marked, and on exam¬ 
ination the upper abdomen is immobile, rigid, very 
tender at the epigastrium, perforated ulcer may 
be diagnosed. A distinct history of gastric ulcer, 
a little blood in the vomit, the demonstration of free 
gas in the peritoneum, the absence of all tenderness 
in the right iliac fossa and of swelling in the pelvis, 
will support the diagnosis of perforated gastric ulcer. 
If the same symptoms—pain, vomiting, collapse 
—come on two to three hours after a meal, aiul 
particularly if the patient is a man who gives 
a history of duodenal dyspepsia, and the scat of 
greatest tenderness is to the right of the middle 
line, a perforated duodenal ulcer may be diagnosed. 
Pelvic examination as a rule reveals in both these 
conditions acute tenderness due to early inflam¬ 
mation of the pelvic peritoneum set up by the free 
gastric or duodenal contents. 

3. If a woman of child-bearing age is suddenly 
seized with severe pain in the hypogastrium, becomes 
faint, then vomits, and on examination acute tender¬ 
ness with or without a swelling is found in one broad 
ligament on rectal or va^nal examination, and she 
has become blanched and ansemic since the pain camr 
on, and there is a history of one or more missed 
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periods, with perhaps some irregular uterine haemor¬ 
rhage, a diagnosis of ruptured cubal gestation may be 
luade. P.ain on top of bol-h shoulders when the 
patient lies flat, relieved by raising the shoulders 
from the bed, .is a frequent and most valuable 
symptom. It is caused by irritating fluid—in this 
ease blood—in contact with the diaphragmatic 
peritoneum. If free fluid is demonstrable in the 
peritoneal cavity, or if the breasts show signs of 
pregnancy, the diagnosis is made clearer. 

4. If a young girl or woman who is seized with 
.suflden severe pain in the lower abdomen, vomiting, 
and more or less collapse, is found to have a tense, 
tender tumour in the lower abdomen, it is probably 
an ovarian cyst with twisted pedicle. If it is movable 
at all, or is wholly within the abdomen, or of large 
size, or with evident fluctuation, this diagnosis is 
established. 

A small ovarian cyst, the size of a hen’s egg or a 
lemon, connected with the right ovary, when its 
pedicle is twisted may come to lie in the right iliac 
fossa, and closely resemble an appendicitis tumour. 
It occupies the same position, is equally tender, tho 
belly-wiill over it is motionless and rigid, the tempera • 
ture and pulse are raised, there may also be vomit¬ 
ing and constipation. A diagnosis can be arrived 
at if the tumour is noticed at the very commence¬ 
ment of the illness, or if it is found to be movable 
within the abdomen, to be very tense and to have 
a well-defined outline. In a doubtful case examina¬ 
tion under an aniEsthetic would reveal its mobility 
and establish the diagnosis. 

0. if, in a young or middle-aged woman who 
complains of acute abdominal pain, and is feverish, 
there is found a pelvic swelling, seated in one or in 
both broad ligaments or behind the uterus, fixed to 
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the uterus, which is partially fixed by the swellijig, 
and pain is produced by attempts to move the uterus, 
and if there is evidence of purulent vaginal discharge, 
it is a pyosalpinx with actual or threatened rupture 
or extension of inflammation to the peritoneum. 

Similar pain and fixity with pain on movement of 
the uterus without a definite swelling suggest acute 
salpingitis. In both these conditions the tempera¬ 
ture may be high, but as a rule the increase in the 
pulse-rate is much less than with the same degree 
of fever caused by appendicitis or peritonitis. 

6. If a woman known to have an abdominal 
tumour, or possibly only known to have a prominent, 
tense abdomen, when making some effort or move¬ 
ment experiences pain in the belly, vomits, and be¬ 
comes somewhat collapsed, and on examination the 
tumour is seen to be less prominent, or a flaccid 
tumour, or a flaccid part of a tumour, is found, and 
there is free fluid in one or both loins, the diagnosis 
of ruptured oxarian cyst is justified. 

7. When a patient of middle age who has for a 
long time suffered from flatulent dyspepsia, with 
pain especially in the right hypochondrium, ia 
seized with severe cramping pain at the epigastrium, 
passing round the right side to the back and right 
shoulder, with a sense of severe constriction in 
this region, vomits repeatedly, and becomes col¬ 
lapsed, and there is found acute tenderness in the 
middle line a little below the xiphoid cartilage, 
it is biliary colic. There may be a history of similar 
previous attacks with the finding of gall-stones in 
the motions, or there may be tenderness over the 
gall-bladder, or signs of a distended gall-bladder, 
to confirm the diagnosis. Jaundice with clay- 
coloured stools and bile in the urine may come on 
if the stone passes into the common bile-duct, or 
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if inflammation extends from the cystic to the 
common bile-duct. Biliiiry colic rniiy occur in 
younger patients. 

8. When a patient is seized with severe epigastric 
pain and vomiting, and is found to be febrile, to 
have a moderately distended abdomen, and acute 
tenderness below the eighth and ninth costal carti¬ 
lages on the right side as well as just below the 
xiphoid cartilage, and a rounded, tense tumour or 
less well-dotined resistance can be felt beneath the 
upper part of the right rectus muscle, it is a case of 
icate cholecystitis ; a history pointing to the presence 
of gall-stones can usually be obtained. There is 
leucocj tosis. If the patient is very obese the tumour 
cannot be felt. The symptoms are less severe— 
there is less collapse—and the pain and tenderness 
are more limited to the right side than in acute 
pancreatitis, (^cc p. 520.) 

9. When a patient known to have gall-stones, or 
a distended gall-bladder, or in whom the history 
points strongly to such, is seized with sudden severe 
pain over the gall-bladder, vomiting, and shock, and 
on examination the whole abdomen is found motion¬ 
less, ajid the enlarged gall-bladder can no lunger be 
recognized, and free fluid is present in the perito¬ 
neum, rupture of the gall-bladder is to be diagnosed. 

10. Or if a patient known or suspected to have an 
abscess or hydatid tumour of the liver, with great 
enlargement of that organ, has sudden severe pain 
and becomes collapsed, and there is evidence of free 
fluid in the peritoneum, rupture of hepatic abscess or of 
a hydatid will be recognized. It may be possible to 
make out a marked diminution in size of the liver 
simultaneously with the escape of fluid into the peri¬ 
toneum. 

11. When a patient is seized with severe and 
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increasing sharp, cutting pain in one loin just below 
the last rib, and the pain shoots down into the groin, 
penis, testicle, or thigh, perhaps becomes agonizing 
in intensity, and is then associated with vomiting, or 
a rigor, cold sweat, and collapse, renal colic is to be 
diagnosed. Frequent micturition, a little blood in 
the urine, retraction of the testicle, the coming-on 
of the pain in the day-time, and a history of pre¬ 
vious attacks of the same kind, or of the passage 
of gravel or of crystals in the urine, would support 
the diagnosis. Confirmation of the diagnosis is 
afforded by an X-ray, taken as soon as the patient’s 
condition allows. 

12. When a woman during active movement or 
effort experiences pain below the right ribs, and this 
pain steadily increases up to an agony and is then 
associated with vomiting and shock, and on examina¬ 
tion a firm, very tender tumour is found in the right 
loin or iliac fossa, which can be moved upwards under 
the ribs, and the patient is then relieved, a diagnosis 
of displaced kidney with kinking of the ureter or 
torsion of the renal vessels can be made. A history 
of previous attacks or of slighter pain in the same 
situation, always coming on when upright, and 
always relieved by lying upon the back and relaxing 
the abdominal walls, would support the diagnosis. 

13. When a woman while making some effort is 
seized with pain in th^ left side of the abdomen 
about the level of the umbilicus, which steadily in¬ 
creases and brings on vomiting, and on examination 
a firm, tender tumour is felt in the situation of the 
pain, and the tumour can be pressed up beneath 
the left false ribs, and especially if a sharp or notched 
border can be recognized in it, it is a case of displaced 
spleen with torsion of its pedicle. The patient may 
state that she was conscious of something slipping 
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out of place, or that she had previously had minor 
attacks of the same nature. 

14. If an infant or young child otherwise in very 
good health is suddenly seized with severe abdominal 
pain, and vomits, and the pain is noticed to come on 
in j)aroxysmB, and following an initial passage of 
normal faeces, blood mixed with mucus but unmixed 
with fa3ccs is passed or found upon a finger introduced 
into the rectum, and on examination an elongated 
tumour is felt in the centre or towards the left side of 
the abdomen, hardening up under the finger during 
each paroxysm of pain and then softening or even 
disappearing, and the right iliac fossa feels unusually 
empty, it is intussusception. In rare cases the end 
of the intussusceptum can be felt per rectum. 

15. When a patient is seized with vomiting, which 
is frequently repeated and becomes intestinal, and 
neither motion nor flatus is passed from the rectum, 
and an enema, if it returns, brings no motion or 
.latus with it, and purgatives if given and retained 
ha/e failed to act upon the bowels, there is acute 
Intestinal obstruction. Fain may be absent, or slight, 
or severe. There may be nothing else to be made 
out in the case until fatal collapse or signs of peri¬ 
tonitis develop. But there may be a more or less 
definite or ill-defined abdominal swelling, or collapsed 
coils of ileum in the pelvis, or a distended coil of 
bowel in the abdomen, or distended coils of small 
intestine and an empty colon. For the detailed 
diagnosis of cases of intestinal obstruction, see 
Chap. XXXV. 

16. When a w'orker in lead who has a blue line 
a ong his gums and lead in his urine is seized with 
severe griping pain referred to the umbilicus, and 

ere is obstinate constipation and a hard retrac ted 
abdomen, he is suffering from lead oolio. 
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17. When a patient is seized with vomiting, grip¬ 
ing abdominal pains, and diarrhoea, with gradually 
increasing collapse, and there is no marked local 
abdominal tenderness, it is a case of irritant poisoning. 
Usually several members of a party or of a house¬ 
hold are simultaneously attacked, and soon after 
taking some particular article of diet, e.g. sausage, 
tinned meat, etc. 

18. When a patient complains of severe con¬ 
stricting pain in the upper al)domen, and the belly- 
wall is found to be juotionless but neither retracted 
nor distended, and the pain becomes very acute at 
the end of a deep inspiration when the diaphragm 
descends, and there is no tenderness or altered per¬ 
cussion note at the r])i gastrin in, the case is most 
probably one of diaphragmatic pleurisy; the detection 
of friction will confirm the diagnosis. If one side of 
the chest is dull, and the breath-sound is absent or 
tubular, it is a case of lobar pneumonia. 

19. If a stout patient who has had symjitoins 
of gall-stones or of rather severe indigestion is sud¬ 
denly seized with severe j)ain at the epigastrium, 
and perhaps also on top of the left shoulder, 
persistent vomiting, and marked and increasing 
collapse, accompanied by unusual cyanosis and ex¬ 
treme rapidity of the pulse, and on examination the 
abdomen is found distended but with flaccid walls, 
with tenderness on pressure above the umbilicus 
and possibly some ill-dcfincd fullness or resistance in 
this situation, it is a case of acute pancreatitis. Th(‘ 
symptoms of this affection are obscure: in some 
haemorrhage occurs, in others there are peritonitis 
and gangrene; leucocytosis is present from the first. 

20. If a patient is suddenly seized with acute 
abdominal pain, and collapse, cannot pass fa3CC8 or 
flatus, and the a])domeii ])ccumes rapidly disteiidecl 
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by a resonant tense and tender swelling, it is a 
case of acute volvulus. In this variety of acute 
obstruction vomiting may be slight or altogether 
absent. 

21. If a patient is seized with sudden severe 
abdominal pain and vomiting, and passes bloody, 
putrid stools, and becomes collapsed, thrombosis of the 
mesenteric vessels has probably occurred. The exist* 
cuce of old heart disease and arterial degeneration 
would support this diagnosis. 

22. When a patient is seized with pain in the 
central part of the abdomen, followed by vomiting, 
increasing abdominal distension, fever, quick pulse, 
and leucocytosis, and there is no localized pain or 
tenderness, nor local sw^elling, nor is there intes¬ 
tinal obstruction, the case is one of acute peritonitis 
due to immediate infection of the serous membrane, 
e.g. by pneumococcus, streptococcus, or gonococcus. 

23. If a man is suddenly seized with severe ab¬ 
dominal pain, vomiting, and collapse, and it is found 
that his pupils are small and do not react to light, 
that his knee-jerks are diminished or absent, and 
that he has had “ lightning pains ” in his legs, it is a 
gasliic crisis in the course of a case of tabes dorsalis. 
There may be a history of previous attacks to 
support the diagnosis. 

24. An attack of moderately severe, but varying 
pain in a middle-aged person with a history of pre¬ 
vious abdominal discomfort, possibly for years, ac¬ 
companied by general abdominal tenderness but an 
entire absence of rigidity and with slight fever and 
moderate quickening of the pulse, may be due to 
acute enterospasm of the small bowel. The con¬ 
dition is not common, its diagnostic features art 
vague and the true nature of the case is only dia- 
<5overed, as a rule, at an exploratory operation. 
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25. Certain cascH of cortical abscess of the kidney 
—also known as renal carbuncle—are acute in onset, 
with fever, rapid pulse, and pain. The pain is 
situated in one or other loin, extending down to the 
iliac fossa. There will be tenderness over the kidney 
either in front or behind. The condition will be 
diagnosed from appendicitis or cholecystitis, etc., by 
the exact site of the tenderness and the want of 
correspondence between the general condition of the 
patient and the abdominal signs. There is always 
discoverable a recent or existing staphylococcal 
lesion of the skin, e.g. a boil. 

The appearances of an acute abdominal catastrophe 
are mimicked by certain rare conditions such as acute 
osteo-myelitis of the spine, or the beginning of a 
dissecting aneurysm of the abdominal aorta, or a 
retroperitoneal haemorrhage from any cause. No one 
of these presents such clear-cut signs and symptoms 
as to justify separate consideration. 



CHAPTER XXXV 


DIAGNOSIS OF CASES OF INTESTINAL 

OBSTRUCTION 

Cases of intestinal obstruction fall into two dis¬ 
tinct groups : (1) those in which a sudden cessation 
of the passage of faeces and flatus is the main symp¬ 
tom, and (2) those in which the difficulty in obtaining 
a satisfactory emptying of the bowel is of a chronic 
and progressive character. The first class of case 
is given the name of acutes the second is known 
as chronic. In a number of the acute cases, the 
history makes it clear that the final acute stage is 
but the culmination of a chronic afiection, and 
to these the designation of acute obstruction upon 
chronic is sometimes given. As the discharge of 
faeces and flatus depends upon the action of the 
intestinal muscle, it can be arrested either by failure 
of peristalsis or by mechanical obstruction. The 
clinical term “ intestinal obstruction ” should be 
limited to the latter class of cases, and will be so 
used here. Cases of intestinal paresis from peri¬ 
tonitis, or of congenital dilatation of the colon 
(Hirschsprung’s disease), are not included. 

A. Acute intestinal obstruction. —This condi¬ 
tion will berecognized by the combinationof four symp¬ 
toms—(1) complete cessation of the normal intestinal 
discharge of faeces and flatus, (2) distension of coils 
of gut above the point of obstruction, (3) severe 
coliclty pain, (4) regurgitant vomiting. There may 
be more or less well-marked shock, due to the irrita¬ 
tion of the nerves, especially their tight compression, 
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symptoms of toxtomia and, if vomiting is severe, of 
collapse from loss of fluid, and the patient may show 
the effects of a chronic disease which has culminated 
in intestinal obstruction, e.g. cancer of the colon or 
rectum. The constipation of obstruction is what is 
known as “absolute constipation*’: neither motion 
nor flatus is passed spontaneously, the bowel does not 
react to a purgative, and an enema fails to bring away 
anything beyond, at times, just a very little flatus, or 
tiny portions of motion which have been lying in the 
bowel below the obstruction. Regurgitant vomiting 
is recognized by the absence of nausea and of great 
straining eflort—the stomach appears to empty 
itself quite easily. The first vomit consists, as in 
ail cases, of the usual contents of the stomach ; 
in intestinal obstruction the vomited matter quickly 
becomes alkaline and definitely intestinal, and later 
it may become faecal. As a rule, great urgency of 
vomiting and but limited distension indicate ob¬ 
struction high up in the bowel. 

Plain X-rays of the abdomen, preferably in the 
erect position, or alternatively antero-posterior with 
the patient lying upon his side, may prove of value 
not only in establishing the fact of obstruction, but 
by indicating its site. Bowel above an obstruction 
quickly fills with gas and fluid. In an X-ray taken 
in one of the above positions the so-called “fluid 
levels’* can be detected, and the outline of the dis- 
.tended bowel is smooth in the case of the ilcura and 
sacculated in the case of the colon. Admittedly, 
experience is needed for the confident interpretation 
of these X-rays. (Plate XIII.) 

Having arrived at the conclusion that the patient 
is suffering from acute obstruction, the next step in 
the diagnosis is to determine whether there is any 
exttroal hernia. The usual and also the unusual 
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seats of hernia must each and all be carefully ex¬ 
amined ; and if a tumour is found, which is fixed 
to the belly-wall, tense, and dull on percussion, 
it is to be regarded as a strangulated hernia. Should 
the surgeon be in doubt as to whether a given 
swelling is a hernia or not, when there are symp¬ 
toms of acute obstruction, he should explore the 
swelling by operation. If no hernial tumour is 
detected, inquiry should be made as to whether 
the patient is the subject of a hernia which has 
been reduced, and, if so, what relation as regards 
time the onset of the sym])loms of obstruction had 
to the reduction of the hernia, and whether the 
reduction offered any difficulty. It must be remem¬ 
bered that a patient may himself accomplish a 
reduction en hloc of a hernia, and without noticing 
any difficulty w^haiever in the taxis. When then, 
it is known that the patient is the subject of a 
reducible hernia, the ring and hernial canal should 
be very carefully examined, and it may even be 
justifiable to endeavour to get the rupture to de¬ 
scend to make certain that it is not the seat of the 
obstruction. 

If the surgeon is able to exclude altogether 
external hernia, the problem then is to distinguish 
between the various forms of Internal strangulation. 
In a large number of cases it is impossible to deter¬ 
mine the exact cause of the strangulation without 
actual exploration of the abdominal cavity; intus¬ 
susception is capable of more certain diagnosis than 
any other form of acute internal strangulation. 
When, early in the case, the collapse is very marked, 
the pulse being small and feeble, and the skin cold 
and bathed in sweat, it indicates tight strangulation. 
When vomiting sets in early, is frequently repeated, 
and quickly becomes intestinal, and the belly is 
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uniformly and only moderately distended, and the 
excretion of urine is small, the obstruction is known 
to be seated in the small intestine^ and the higher 
up the strangulation the more marked are these 
distinguishing features. When, on the other hiind, 
the abdomen is greatly distended, and the vomiting 
is less urgent, and a longer interval elapses before 
it becomes intestinal, it indicates that the obstruc¬ 
tion is in the large intestine. In these cases it may 
be possible to see or to mark out by percussion the 
cajcum and colon, and when the obstruction is in 
or near the transverse colon the right loin may be 
much more distended than the left. 

The following forms of internal strangulation are 
to be distinguished, viz. intussusceptiouy internal 
hernia^ and volvulus. 

In cases of acute intestinal obstruction there is 
no advantage for purposes of diagnosis to be derived 
from the administration of copious or repeated 
enemata, or from attempts to pass a long rectal 
tube. 

If an elongated tumour is felt in the position 
of the caicum, or in the course of the colon, and if 
there is frequent tenesmus, with a discharge from 
the anus of bloody mucus or even of pure blood, 
intussusception is to be diagnosed. The tumour will 
be noticed to become alternately more and less firm 
and apparent, its periods of firnmess being accom¬ 
panied by griping pains and tenesmus. This periodic 
hardening of the tumour is due to strong peristalsis, 
and is an evidence of the muscularity of the swell¬ 
ing. In some cases the lower end of the strangled 
bowel may be felt in the rectum, or it may even be 
extruded beyond the anus. 

If the patient has been suddenly seized with 
localized pain in the belly which has rapidly become 
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greatly distended, aud a rounded tense swelling or 
tumour can be detected in cither iliac fossa or flank, 
the obstruction may be diagnosed as a volvulus. 
Vomiting may be slight or absent in obstruction due 
to this cause. This condition is met with more fre¬ 
quently in the large than in the small bowel, and par¬ 
ticularly in the caecum or in the sigmoid flexure, and 
the twisted part may be enormously distended and be 
visible through the abdominal walls. 

When there is but moderate distension of the 
-abdomen, and no tumour or swelling or seat of 
special resistance can be detected, and, further, 
when the vomiting sets in early and quickly 
becomes intestinal, the case may be diagnosed 
as one of internal fiernia, or of strangulation 
of the bowel by a hand. If there is an old hernia, 
or a history of some previous attack of peri¬ 
tonitis, or of an intraperitoiieal operation, it would 
point to the presence of a hand. If the patient 
has been subject to attacks of colic, and if there 
is ill-defined local resistance or fullness, especially 
in either iliac fossa, it points to internal hernia. 

Impaction of a gall-stone in the bowel usually occurs 
at the lower end of the ileum, but during the course 
of its passage to this point it may be held up tem¬ 
porarily more than once. For this reason the history 
may be an intermittent one, the illness starting as 
apparently a severe repetition of previous gall-stone 
pain in an elderly patient and a day or two later 
presenting the features of small-bowel obstruction. 

The diagnosis of these causes of acute intestinal 
obstruction is also considered in Chapter XXXIV. 

B. Glironic intestinal obstruction is most 
frequent in the large intestine, and, particularly 
near its lower end.. 

Chronic intestinal obstruction must be first of all 
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distinguished from chronic constipation, in which, at 
long and irregular intervals, full-sized and often very 
large and hard fa3cal masses are passed. Fcccal 
impaction is another condition not to be confused 
with chronic obstruction ; it may occur at any part 
of the colon, but particularly in the caecum, at either 
of the flexures, or in the pelvic colon; in the worst 
cases the whole of the large bowel may be choked 
with faeces. In the abdominal colon faecal masses 
are felt as rounded or uneven lumps, which may be 
indented by the lingers, are often resonant on per¬ 
cussion and slightly tender, and under treatment 
can be traced moving along the colon, or gradually 
melting away. The finger in the rectum at once 
detects faecal masses in the pelvic bowel. 

A case of chronic intestinal obstruction should 
be investigated as follows: First of all a careful 
history of the case should be obtained, attention 
being paid particularly to the character and fre¬ 
quency of the motions—to the size, shape, and 
amount of the faecal matter passed, and to the 
admixture with mucus and blood. The size of the 
motion is an index of the lumen of the lower part 
of the large bowel; if a stricture is high up in the 
colon the fsecal matter that passes through it may 
be re-formed into larger masses in the lower colon 
before it is discharged. The progressive diminution 
of the size of the motion is an important sign of 
increasing contraction in the lumen of the bowel. 
The presence of mucus in the motion is an indica¬ 
tion of hyperaemia and irritation of the mucous 
membrane, and the presence of blood is the result 
of more intense congestion or of ulceration of the 
mucous membrane. When the mucous discharge is 
abundant it may be passed frequently and give the 
patient the impression that he is suflering from 



INTESTINAL OBSTRUCTION 529 


xxx^] 

diarrhcea. In some cases of very vascular growths 
of, or penetrating into, the colon, the discharge of 
mucus is extraordinarily copious. The irregularity 
of faecal discharge should be noted; the arrest of all 
discharge for some days, followed by the frequent 
passage of very loose or soft and small motions, is a 
significant sign of organic obstruction ; this is spoken 
of as alternating constipation and diarrhcea. The 
passage of several unsatisfactory motions in the 
early hours of the day—“ morning diarrhoea ”— 
followed by quiescence of the bowel for the rest of 
the day, is frequently observed in the earlier stages 
of cancer of the lower bowel. A history of colicky 
pains with gurgling in the bowel is an indication of 
vigorous but ineffectual contractions of the bowel 
above an obstruction. Any history of previous 
operation or attacks of peritonitis should, of course, 
be carefully noted. 

After obtaining the history of the case the sur¬ 
geon should carefully examine the patient and 
specially note the following points: 

1. Distension. — This may be general, involving 
both large and small bowel, or partial. It is par¬ 
ticularly important to determine whether distension 
involves the large intestine and all the abdominal 
part of it; the fullness of each flank must be noted, 
and by careful percussion the outline of the colon 
must be made out. Distension is evidence that 
the obstruction, though chronic, has become com¬ 
plete, and the extent of bowel involved in it shows 
the seat of the obstruction. Even when the obstruc¬ 
tion is low down, the cascum is the part of the colon 
to be distended first, and its condition should in 
all cases be specially noted. 

2. Aecomulatlon of IsBces.—When the obstruction in 
the colon is chronic but not complete, fescal matter 
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my»y be held back above it, and be felt in the colon, 
particularly in the sigmoid colon above disease in 
the rectum, and in the caecum. The detection of 
faecal masses in the colon is important evidence of 
the presence of chronic obstruction. 

3. Visible and audible peristalsb, coming on sponta¬ 
neously or when the abdomen is exposed, or excited 
by palpation, is a proof of mechanical obstruction 
rendering the peristalsis ineffective, and also causing 
hypertrophy and distension of the bowel above. It 
may be attended with loud gurgling sounds and with 
griping pain. It is generally easy to determine 
whether the peristalsis is in the small or the large 
bowel. 

4. Tenderness. — It is important to notice any 
tenderness in the bowel, particularly in the caecum 
or sigmoid colon. In these situations stercoral 
ulceration is liable to occur, and tenderness is the 
only local sign which gives warning of its presence. 

5. Tumour.—If any tumour can be felt, its exact 
seat, size, fixity or mobility, and consistence must 
be noted. 

6. The liver must be examined for evidence of 
enlargement and for hardness or irregularities of 
its surface, such as may be caused by secondary 
malignant disease. For the same reason the skin 
and conjunctiva and the urine will be examined 
for evidence of jaundice. 

7. The abdominal waU.—In cancer of the intestine, 
as well as of the stomach, secondary growths are 
liable to occur at the umbilicus in the form of firm 
discoidal nodules, and the detection of such a lump 
is important in any case of obstruction as showing 
its nature and the occurrence of metastasis. 

8. The Inguinal glands should be examined for the 
same reason, and any enlargement carefully noted. 
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9. All the Seats of hernia must be examined. 

10. Rectal examination.—Having completed the ex¬ 
amination of the abdomen, the surgeon should himself, 
if possible, see one or more of the stools, noting the 
points in them to which reference has already been 
made, and then he should explore the rectum. This 
should be done first of all with the finger properly 
gloved and lubricated, and then, if necessary, with the 
proctoscope or sigmoidoscope. The finger will notice 
the resistance or flaccidity of the sphincter ani, and 
the smoothness and softness of the anal canal, or any 
induration or unevenness of its walls. The finger 
then explores the rectum proper, noticing its lumen, 
whether contracted (stricture), distended (balloon¬ 
ing), or enlarged by ulceration ; wliether empty or 
occupied by faecal masses or a foreign body, a pro¬ 
lapsed growth, or an intussusception. The finger then 
feels the rectal wall, whether thickened or hardened 
at any part, and whether the bowel is fixed or mov¬ 
able, or displaced and compressed by a growth 
outside it. With a well-illuminated proctoscope the 
mucous lining of the rectum can be seen, and with 
a sigmoidoscojie the rectum and lower pelvic colon 
can be explored, and changes in its mucous membrane 
and in its dilatability can be studied with a pre¬ 
cision not otherwise attainable. 

If the patient has vomited, the vomited matter 
should be examined, and in particular its odour, 
colour, and reaction to litmus-paper noted, to deter¬ 
mine whether it is ordinary stomach contents, or 
this with the addition of bile only and green m 
colour, or whether it is regurgitant vomit trom the 
small intestine, or even faocal matter from the colon. 

Lastly, the surgeon must take note of the patient*s 
general condition, particularly of emaciation, pallor, 
and the signs of asthenia. 
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If the patient is otherwise in good health, but 
passes a hard motion at long intervals, the motion 
being dark in colour and of normal size, and the 
rectum is found healthy and empty, the belly not 
greatly distended nor containing a tumour, and 
particularly if the patient is an angemic young 
woman, it may be considered a case of atony of 
the bowel. 

If with symptoms like the above the rectum is 
found full of hardened faeces, or similar faecal masses 
can be felt in the colon, it is usually spoken of as 
a case of fascal Impaction. The two conditions have 
very much in common. In faecal impaction the 
patient may pass, even daily, small hard lumps of 
faeces, or be troubled with tenesmus and a frequent 
evacuation of mucus stained with faeces. This con¬ 
dition is often met with in elderly people. 

If with the signs of chronic obstruction an elon¬ 
gated tumour is felt in the belly, and the patient 
discharges mucus with a small amount of faecal matter 
from the rectum, and complains of irregular colicky 
pains and tenesmus, chronic Intussusception is to be 
diagnosed. The end of the intussuscepted length of 
bowel may be felt in the rectum. 

For the diagnosis of simple and malignant stricture 
of the rectum, see p. 588. 

If these causes can be excluded, the surgeon must 
attempt to determine by the amount and character 
of the abdominal distension whether the obstruction 
is seated in the large intestine or in the small bowel. 
Malignant disease is much more frequent in the 
large than in the small bowel, while chronic peri¬ 
tonitis or adhesions or traction most often aficet 
the small intestine. If a tumour can be detected 
through the abdominal wall it is of great value in 
the diagnosis. If the signs point to obstruction in 
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the small intestine, and there is a history of previous 
peritonitis, or of pelvic inflammation or tumour, 
and the constipation is not absolute, the condition 
may be attributed to chronic peritonitis, or some 
similar cause, dragging upon or binding down the 
intestine and impeding its peristalsis. When, how¬ 
ever, the obstruction is seated in the large intestine, 
and the disease has steadily and continuously pro¬ 
gressed, whether a tumour can or cannot be felt, 
it is most probably due to cancer of the colon. The 
earliest symptoms may be those of indigestion and 
flatulence, together with some persistent alteration 
in the previous habit of action of the bowels, and 
later the signs of obstruction may be combined 
with mucous or bloody diarrhoea, emaciation, and 
progressive anaemia. Secondary deposits may be 
detected in the liver and elsewhere. A somewhat 
similar history in a stoutish person, extending over 
a long period, perhaps years, especially if there is 
present a fixed but tender and sometimes painful 
tumour in the region of the pelvic colon, points to 
chronic diverticulitis. (Plate XIV.) 

Valuable information as to the presence, position, 
and in some cases the cause of the obstruction is 
afforded by the use of barium and X-rays. For 
obstruction above the ileo-caecal valve, a barium 
meal must be followed through the intestine. For 
obstruction below this point, the colon may be filled 
with a barium enema, examined with a fluorescent 
screen, and then photographed. 

Congenital intestinal obstruction.— When¬ 
ever a new-born infant does not pass the meconium 
wdthin twenty-four hours, it should be carefully 
examined to ascertain whether there is some de¬ 
formity of the lowei bowel. Vomiting and abdominal 
distension are other symptoms calling attention to 
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this condition. The surgeon will have to ascertain 
three facts : whether the anus is developed, whether 
the rectum is developed, and whether the rectum 
has formed any unnatural communication with 
the bladder, uterus, or vagina. By inspection of the 
perineum it will be at once observed whether the 
anu$ is developed or not. Having ascertained this 
point, the surgeon must try to determine whether 
the rectum is developed. Passing his little finger 
into the anus, he feels for a tense, bulging swell¬ 
ing filling out the pelvic cavity : this may be felt 
separated from the anus by a thin septum, or at a 
greater distance; or, on the other hand, the finger 
may quite fail to find any such swelling in the pelvis. 
If there is no anus, the surgeon feels carefully in the 
perineum and notices whether it bulges when the 
child cries or strains, or when pressure is made on 
the hypogastrium and iliac fossa; by such signs 
the distended rectum may be located. Communi¬ 
cation of the rectum with the bladder or urethra, or 
with the vagina, will be shown by the escape of the 
meconium in the urine, or from the vulval, orifice. 



CHAPTER XXXVI 


DIAGNOSIS OF CASES OF SURGICAL 

DYSPEPSIA 


In this chapter, the diagnosis is considered of a 
number of conditions whose inclusion in one group 
is justified by the occurrence, as a leading symptom 
in all of them, of chronic abdominal discomfort or 
pain, and by the fact that most of them are capable 
of relief or cure by surgical means. Differential 
diagnosis compels the inclusion of some morbid con¬ 
ditions which are usually treated on medical lines. 
Included in this group of cases are— 


Absence of molar teeth. 
Pyorrhoea. 

Gastric ulcer. 

Pyloric stenosis. 
Hour-glass stomach. 
Carcinoma of stomach. 
Dilated stomach. 
Jejunal ulcer. 

Duodenal ulcer. 

Heal kink. 

Chronic duodenal ileus. 


Chronic appendicitis. 
Stenosis of colon. 

Internal hernia. 
Cholecystitis and cholelith¬ 
iasis. 

Chronic pancreatitis. 
Pancreatic calculus. 
Carcinoma of pancreas. 
Enteroptosis. 

Visceral adhesions. 

Csecal stasis. 


To arrive at a diagnosis in these cases, the sur¬ 
geon should first inquire carefully into the history 
of the case, then note exactly the symptoms, and 
finally make a thorough examination of the teeth 
and of the abdominal organs. 

1. The history.—Two classes of facts in the his¬ 
tory are of special importance: (1) the mode of onset 
of the symptoms; (2) their duration and progress. 

635 
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(1) The onset ot the symptoms may have been 
spontaneous, or without recognizable cause, or it 
may have followed some acute illness, or operation, 
or pregnancy. The symptoms may have come on 
abruptly, or so gradually that their beginning was 
unperceived. An abrupt onset indicates either an 
infection, or some mechanical disturbance such as 
the displacement or kinking of a part or the move¬ 
ment or impaction of a stone. A sequel to an acute 
illness is caused by permanent damage to an organ 
by inflammation, or by interference with its func¬ 
tion by adhesions. If the illness follows upon an 
operation, it is the result of adhesions, or it is 
caused by the direct effect of the operation ; the 
disturbance of pregnancy is often followed by chole¬ 
cystitis and cholelithiasis. 

(2) Duration and progress of the symptoms.—^Tlie dura¬ 
tion of the symptoms is chiefly significant as showing 
the greater or lesser gravity of the functional dis¬ 
turbance. The history of the ^progress of the symp¬ 
toms is more important. They may have been per¬ 
sistent and unchanged for years, indicating a very 
chronic and less grave condition; they may have 
been defir itely intermittent, constituting successive 
attacks of illness, indicating successive infections or 
exacerbations; or there may have been some recent 
aggravation or change in the symptoms, indicating 
the onset of a secondary complication such as car¬ 
cinoma engrafted upon a chronic, ulcer, stenosis 
following upon ulceration or upon the impaction of 
a gall-stone. 

2. Syiiiptomaf4>logy. (1) Pstn. La) Its seat. 
—^Pain is not always felt close over the seat of its 
cause, although this is often the case, e.g. in gastric 
ulcer, cholecystitis, and appendicitis; sometimes 
it is referred to a surface distant from the cause, 



637 


XXXVI] SUKGICAL DYSPEPSIA 

e.g. the right shoulder in gall-stones, around the 
umbilicus or at the epigastrium in appendicitis. 
Patients are often able to state definitely that the 
pain is wholly above the umbilicus or wholly below 
that point, and, still more, that it is entirely limited 
to the right or to the left aide of the belly. Where 
this is so, the cause of the pain is in the first case 
to be sought in the stomach, gall-bladder and bile- 
ducts, duodenum, or transverse colon; in the second 
case, in the small intestine below the duodenum, the 
caecum, appendix, right or left colon ; in the third 
case, in the appendix, caecum, ascending colon, or 
gall-bladder if the pain is wholly right-sided, and 
m the descending and sigmoid colon if wholly left¬ 
sided. Again, there are many cases where the 
patient says the pain is at a particular definite 
“ spot **—the upper or lower epigastrium, the right 
hypochondrium just below the ninth costal cartilage, 
beneath the right rectus muscle just above the 
umbilicus, or in the region of the caecum. When 
pain is limited to one of these small areas it usually 
indicates that the cause of the pain is immediately 
beneath that part of the abdominal wall. 

(6) Character of the fain .—Not much importance 
is to be attached to such descriptions of pain 
as “ burning,” “ stabbing,” ” cutting,” “ dragging,” 
“ gnawing,” but a good deal of weight is to be put 
upon the use of the term “ griping ” or “ labour- 
like,” as an indication of strong but ineffective action 
of involuntary muscle, as in the biliary passages, 
stomach, or intestine. When pain is described as 
shooting,” the direction in which the pain is said 
to shoot should always be inquired into. Thus, 
pain shooting from the epigastrium round the right 
side of the body to the lower dorsal spine—some¬ 
times also up to the right shoulder—is very charac- 
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teristic of trouble in the gall-bladder or bile-passages ; 
pain in the right iliac region, shooting up towards 
the umbilicus or lower epigastrium, or across to the 
left iliac region, is often mentioned in cases of chronic 
appendicitis ; occasionally in this affection the pain 
is described as shooting down the front of the right 
thigh or along the fold of the groin, but not to the 
pubes or along the urethra. Extension of the pain 
from its original site to another part may be a sig¬ 
nificant point, e.g. the extension of epigastric pain 
through to the back may indicate the extension 
of a gastric ulcer through the stomach wall to the 
pancreas. 

(c) Onset of the 'pain .—This may be gradual, 
sudden, or intermittent. Gradually increasing pain 
is felt in such cases as pyloric stenosis and gastric 
ulcer; sudden pain occurs in gall-stones, in appen¬ 
dicitis, and in internal hernia; intermittent pain 
in duodenal ulcer and in gastric or intestinal obstruc¬ 
tion. The time at which pain occurs is often signi¬ 
ficant—not only the time of day, but also the relation 
of the pain to the taking of food and the passage of 
wind or motion. The pain of chronic appendicitis 
often comes on in the early hours of the morning 
or after exercise, and it is not influenced by the 
taking of food nor by the character of the food taken. 
The pain of gastric ulcer comes on at an interval 
after taking food, and is worse after solid than after 
bland fluid food. The pain of duodenal ulcer is 
relieved by taking food, and then comes on again 
two or three hours after the food; it is worse after 
a mixed meal than after bland fluid food. The pain 
of chronic cholecystitis and of cscal stasis comes on 
in the later hours of the day. The pain of gastric 
distension is relieved by copious belching or vomiting; 
the pain of peptic ulcer by a full dose of alkali; 
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I ho y)aiii of intestinal f)l).strnrti()n hy tlie free passage 
<if flatus and faH;es. 

(2) Nausea and vomiting.—Nausea is met with 
in cholecystitis, intestinal kinks, visceroptosis, and 
ffocal stasis, and is a marked symptom in some 
cases of gastric cancer. Vomiting is met with in 
gastric cancer and in some cases of gastric ulcer ; 
copious vomiting, and vomiting of food taken a 
(lay or two before, in cases of pyloric obstruction; 
occasional faecal vomiting in cases of cancerous 
fistula between the stomach and colon. (For faecal 
vomiting in cases of intestinal obstruction, see Chap. 
XXXV.) Haematemesis occurs in gastric ulcer and 
cancer and in duodenal ulcer. The association of 
acutii spasmodic pain with belching of great volumes 
of wind is often seen in biliary colic. 

(3) Jaundice.—When the patient gives a history 
of having been yellow in colour, and reports that at 
the same time the motions w'ere pale or chalky in 
C' lour and the urine very dark, it is certain that 
there has been obstructive jaundice, and this fact 
would strongly support a diagnosis of gall-stones. 

(4) Stools.—In many of these cases it is necessary 
to examine the stools oneself, but a history of copious 
inelaena, with or without sudden faintness, points 
usually to duodijnal ulcer ; a history of the passage 
of a little red-bi’own blood and mucus in the stools 
would rather indicate the presence of an ulcerated 
growth in the ci»lon or of a chronic intussusception. 
A liistory of chronic constipation or of the constant 
and more or less ineffectual taking of aperients is 
(ommon in many of these conditions, and is a marked 
symptom in visceroptosis, caecal stasis, and visceral 
adhesions. Occasional attacks of diarrhoea with 
habitual constipation occur in ileal kink. The passage 
of a* large-sized motion, even at long intervals, shows 
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that there is no narrowiii" of tlie lower colon or 
rectum; the repeated passage of tiny faecal pellets 
IS often associated with the development of diverti¬ 
culitis ; the progressive diminution in size of the 
motions and increasing difficulty in getting the 
bowels to respond to purgatives are characteristic of 
a gradually increasing stenosis of the colon. 

(5) Rigors. — The occurrence of irregular rigors 
associated with a feeling of depression and with 
jaundice is very strongly indicative of a calculus in 
the common bile-duct. 

(6) The general eonditlon.—Rapid wasting and in¬ 
creasing debility out of proportion to the other 
symptoms usually result from cancer. Considerable 
emaciation and great weakness may result from 
non-malignant conditions, such as cicatricial pyloric 
stenosis or hour-glass stomach when this condition 
has existed for years. 

3. Examination of the patient. (1) Teeth and 

gums.—^Notice particularly whether there are sufficient 
sound molar teeth to effect proper mastication, and 
whether pyorrhoea is present. The signs of pyorrhma 
are a red line along the free edge of the gum, recession 
and ulceration of the gums, the welling up of pus 
around the neck of a tooth when the gum is pressed, 
and a peculiar odour of the breath. Pyorrhoea may 
be present on the oral side of the teeth alone, and, 
since in some cases it is only identified after a 
very careful search, the examination must not be 
cursory. 

The absence of efficient molar teeth is a frequent 
cause of pain after food, and of flatulence ; if this 
is the cause of the symptoms, they quickly disappear 
when the patient has proper dentures. Pyorrhoea 
may, in some cases, be a causative factor in gastric 
and duodenal ulcers. 



XXXVI] SURGICAL DYSPEPSIA 541 

(2) General form of the abdomen.—The abdomen may 
be generally distended, flaccid or scaphoid, or local 
distension of the stomach, emeum. or colon may 
be apparent. Through the thin abdominal wall a 
tumour of stomach, of pancreas, of liver, of gall¬ 
bladder, or of caecum may be evident. Peristaltic 
waves of intestinal contraction may be visible ; unless 
there be such thinness of the abdominal wall that 
peristalsis of normal intestine is visible, they indi¬ 
cate hypertrophy of the intestinal musculature, and 
are a sign of organic intestinal obstruction, and 
therefore of great importance in diagnosis ; if they 
are not excited by the mere exposure of the abdo¬ 
men, gentle pressure of the hand is often sufficient to 
bring them on. They are frequently accompanied by 
gurgling sounds (borborygmi) and by griping pain. 
With the patient upright, a flattening of the epigas¬ 
trium with a bulging of the hypogastric and iliac 
regions betokens a general enteroptosis. 

(3) Respiratory mobility of the abdomen.—Get the 
patient to take two or three slow, full breaths, and 
notice whether the abdominal wall rises and falls 
fully and equally as it should, or whether its move¬ 
ment is less free than normal, or limited in area, 
and whether any viscus or tumour can be seen to 
move up and down beneath it. Full and equable 
mobility indicates the absence of muscular rigidity, 
and of marked tenderness of the abdominal viscera. 
Local immobility is a useful indication of the pres¬ 
ence and position of a tender viscus such as an ulcer¬ 
ated duodenum or an inflamed appendix. A tumour 
that is seen to move imder the abdominal wall during 
respiration is certainly connected with one of the 
viscera adjacent to the diaphragm—stomach, liver, 
gall-bladder, or spleen—^and is free from serious 
adhesions. 
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(4) Muscular rigidity and tenderness,—Dace the liand 
flat upon the abdonuMi, then gently flex the fingers, 
and notice very carefully any lessening of the flac- 
oidity of the wall. In some cases the local rigidity 
is very slight yet definite, and it will be missed 
unless sought for with care. The flaccidity of corre¬ 
sponding areas of the two sides, particularly of the 
two iliac regions, and of the upper part of each 
rectus muscle, should be very carefully compared. 
Rigidity is an indication of hypersensitiveness of 
the subjacent viscus, and is an important sign of 
appendicitis in one situation, and of duodenal ulcei 
in the other. Then examine with equal care for 
local tenderness —first with gentle pressure of the 
flat hand; if none is elicited, firmer pressure may 
be made, and then a single finger-tip should be 
gently but steadily pressed backwaids. This exam¬ 
ination should be made systematically so as not to 
miss out any portion of the belly ; it is especially 
important at the epigastrium, in the right iliac region, 
over the upper part of the right rectus, and below 
and beneath the right costal arch, particularly at 
the outer edge of the rectus muscle. To examine 
for tenderness of the gall-bladder, when there is no 
gall-bladder tumour to be felt, the finger-tips of the 
right hand should be pressed up just below the 
ninth and tenth costal cartilages, and the patient 
should then take a full inspiration; this will bring 
the gall-bladder down against the fingers, and if it 
is tender will occasion pain. Tenderness at the 
epigastrium is met with in gastric ulcer, especially 
along the lesser curvature, in the anterior wall, and 
near the pylorus. Tenderness to pressure with a 
finger-tip at a spot midway between the xiphoid 
cartilage and the navel is never absent when a 
gall-stone is impacted in the cystic or in the common 
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bile-duct. Tenderness just above and a little to the 
right of the navel is a sign of duodenal ulcer. Tender¬ 
ness about one-third of the distance from the right 
anterior iliac spine to the navel, and when the hand 
is felt to roll over the lower edge of the csecum, is 
a sign of appendicitis; when this pressure causes 
pain also referred to a point just above the navel, 
it is still more indicative of chronic appendicitis. 
Tenderness may be found over any abdominal tumour. 

(5) Tumours and their characters.— ^The reader is re¬ 
ferred for details to Chap. XXXIII. Attention in 
the cases we arc here considering should be especially 
directed to determining the exact seat of any tumour, 
its mobility within the abdomen, its dullness or 
resonance on percussion, and its constancy. As to 
the last point, the distension of the stomach or of 
pirt of the bowel may be intermittent, and the 
tumour it causes may be sometimes present, some¬ 
times absent, or varying in size. Again, a distended 
and obstructed stomach or coil of bowel may be 
only recognizable when made tense by the con¬ 
traction of its muscular coat, and manipulation of 
the part may, by causing this contraction, make 
the tumour become gradually palpable. When this is 
recognized, its significance is great in the diagnosis of 
I'.yloric obstruction, intestinal obstruction, and chronic 
intussusception. In other cases, during massage of a 
lump it may be felt to melt away gradually under 
flic hand by the subsidence of muscular spasm. 

(6) Position, size, and mobility of the abdominal viscera. 
—By percussion define the position and size of the 
stomach and liver, feel the lower edge of the liver 
and, if possible, the gall-bladder, and determine the 
degree of mobility of each kidney. By percus- 
f’ion the gaseous distension of the intestine can be 
ilctermined ; it is especially important to notice any 



544 SURGICAL DIAGNOSIS [chap 

relative distension of the higher colon as compared 
with the lower part, as this is a sign of obstruction 
to the free passage of its contents. 

In particular the caecum may be felt distended 
to form a soft mass with an ill-defined outline, 
manipulation of whic-h produces well-marked gur¬ 
gling and some discomfort. 

(7) Examination ot vomited matter.—The vomiting of 
a very large quantity of material is evidence of dis¬ 
tension of the stomach, which is usually dependent 
upon chronic pyloric obstruction. The presence in 
the vomit of portions of food taken many hours or 
even a day or two before is evidence of delay in the 
passage of food out of the stomach; and a yeast¬ 
like appearance and odour of tlie vomit, and the 
detection of sarcinao ventriculi under the micro¬ 
scope, also show that there is obstruction to Ibe 
passage of food from the stomach into the duode¬ 
num. The frequent presence of blood in small 
quantity is a common sign of gastric cancer, while 
occasional large haemorrhage is met with in gastric 
or duodenal ulcer, in cirrhosis of the liver, and in 
aneurysm rupturing into the stomach or duodenum. 
The, detection of faecal matter in vomit, in the 
absence of signs cf complete intestinal obstruction 
(see p. 521), is evidence of gastro-colic fistula due to 
ulceration, or of cancer involving the stomach and 
transverse coloti. 

(8) Examination with X-rays is invaluable in 1 his class 
of case. In a large number of the conditions under 
consideration the use of X-rays is of the same rela¬ 
tive diagnostic value as in cases of injuries to bones. 
And the warning against relying solely upon the 
evidence so obtained to the neglect of other methods 
of diagno-i^ which is given on p. 10 must be repeated 
here. Three distinct methods of X-ray examination 
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9.Te available, by barium meal, by barium enema and 
by cholecystography. 

A barium-meal examination affords information 
IS to the size, shape, position and rate of emptying 
of the stomach ; the outline, position and rate of 
emptying of the duodenum; the rate of passage of 
contents down the small and large bowel. A barium 
enema reveals the position, calibre and patency of 
the whole large gut. The full value of these two 
examinations is only obtained when, in addition to 
the taking of X-ray pictures, the patient is also 
screened under conditions which allow of palpation 
of the abdomen and observation through different 
planes. Cholecystography consists in taking X-rays 
at intervals after the oral or intravenous administra¬ 
tion of a bromine or iodine salt of phenolphthalein 
which, excreted in the bile, is concentrated under 


normal conditions within the gall-bladder and so 
casts a shadow of this organ opaque to X-rays. 
The presence of gall-stones within the gall-bladder 
may be revealed if their calcium content is high in a 


plain preliminary X-ray. During the excretion of 
the dye they may appear as “negative shadows” in 
this (>paque area. Failure to obtain a good shadow 
iiftcr satisfactory absorption of the dye indicates 
either a stenosis of the cystic duct, or such disease 
of the gall-bladder as impairs its normal pow’er of 
concentration of the bile. (Plates XV, XVI.) 

(9) Fractional gastric analysis. —This elaboration of 
ihe simple test-meal, if methodically carried out, 
IS capable of yielding useful ‘information. Removal 
cf the fasting content of the stomach may show 
e ay in emptying, traces of blood, etc., and the 
samples removed at intervals after the taking of the 
allow of estimation of the character of the gas- 
juice, especially the amount and duration oi 
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acid Becretion, the time of bile reflux, as well as of 
any abnormal constituents. 

(10) Examination of laces and urine. —Melana is evi¬ 
dence of extensive haemorrhage into the alimentary 
canal high up, and is seen in gastric and especially 
in duodenal ulcer; it is, however, only an occa¬ 
sional event. But the detection of a small quantity 
of blood in the motion (occult blood, as it is called), 
after suitable preliminary dieting, is an important 
sign of the frequent slight oozing of blood into the 
bowel that occurs in peptic ulceration and in cancer. 

The size and shape of the stools is of importance 
in the diagnosis of many conditions {see p. 539). 
In the affections we are now considering the frequent 
passage of small Arm pellets like sheep-droppings 
should be noted, as it suggests the presence of 
chronic diverticulitis. Large, pale, porridge-like 
motions indicate a failure of intestinal digestion, 
usually due to absence of sufficient pancreatic juice, 
from chronic pancreatitis, from obstruction of Wir- 
Bung’s duct by a calculus or by cancer of the 
head of the pancreas. 

Having considered the history of the case, the 
symptoms presented, and the results of these various 
methods of examination, a diagnosis may be arrived 
at. It is necessary to remember that more than 
one pathological condition may be present and 
sharing in the production of the symptoms, and 
there are cases in which the diagnosis is only cleared 
up by a surgical exploration or by observing the 
effects of surgical treatment. 

I. Absence of molar teeth.—A sense of 
fullness after a meal, which may amount to pain, 
flatulence, and chronic constipation, associated with 
debility, anosmia, and poor nutrition, may be due 
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to the want of molar teeth. If when this want is 
supplied the symptoms disappear, the diagnosis is 
established. 

2. Pyopphcea, —We have already indicated how 
the presence of pyorrhoea may be determined. Its 
recognition is important because it may directly 
cause the symptoms of which the patient is com¬ 
plaining—pain after food, vomiting, constipation 
with anaemia, wasting and debility—and also be¬ 
cause infection from this source may be a factor in 
the production or recurrence of peptic ulceration, 
cholecystitis, and appendicitis. Wherever found to 
be present, it should be vigorously dealt with and 
cured, first to determine what part it has been taking 
in directly causing the symptoms complained of, and 
also to remove a possible source of infection of other 
parts of the digestive tract, and to render safer any 
necessary surgical operation. 

In what follows it will be assumed that the 
“ chronic indigestion ” in question is not directly 
due either to absence of molar teeth or to pyorrhoea. 

3. Gastric ulcer.— When the patient, most often 
a middle-aged man, gives a history of epigastric 
pain, occurring in attacks, with intervals, perhaps 
of some weeks’ duration, of complete freedom, 
the pain starting quickly after a meal, or at an 
interval up to one and a half hours, passing off 
before the next meal, and relieved by vomiting or 
the taking of alkalis, a gastric ulcer is to be sus¬ 
pected. The history may extend over some years, 
and there may be lengthening of the attacks with 
increased severity of the pain and its extension 
through to the back, but little loss of appetite or 
of weight. In the absence of pyloric stenosis, 
fractional analysis shows in most cases a slight 
increase in acidity only. But the greatest help is 
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afforded by a barium-meal examination at the hands 
of an experienced radiologist, the crater of the ulcer 
filled with the barium appearing as an excrescence 
on the lesser curvature, seen possibly only in one 
plane or a persistent notch in the outline of the 
greater curvature, indicating a spasm of the stomach- 
wall at the level of the ulcer. (Plate XVII.) 

Complications such as stenosis of the pylorus, hour¬ 
glass contraction of the stomach, adhesion of the 
stomach to the pancreas, and the supervention of 
carcinoma may render both the history and the other 
data atypical of ulcer. No characteristic signs are 
to be found on physical examination of the abdomen, 
and reliance in diagnosis must be placed on the 
history, together with confirmatory, or the absence 
of conflicting, anal}'sis and X-ray findings. 

4. Pyloric stenosis. —Where the pain after 
food gradually culminates in severe discomfort, 
which is relieved by the vomiting, perhaps at inter¬ 
vals of a day or two, of a large quantity of material, 
and where a bismuth meal is found to be still in 
the stomach many hours after its ingestion, or 
is seen to pass through the pylorus in a very narrow 
stream, pyloric stenosis is to be diagnosed. The 
detection in the vomit of food taken two or three 
days before, or of great numbers of putrefactive 
bacteria, of yeast fungi, and of sarcinoe, as well 
as of butyric and other acids of fermentation, will 
corroborate this diagnosis. 

The cause of the stenosis, whether cicatrization 
of an ulcer near the pylorus, or a carcinoma in this 

ed in 
.e. one 

duodenal ulcer, the duration of the symptoms or 
stenosis, and degree of hypertrophy of the stomach 
wall, and in part by the presence or absence of a 


part by the previous 
typical of gastric or 


region, will be reveal 
history of the case, i 
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definite abdominal tumour, and blood in tbe vomit. 
Long duration of the stenosis and great hypertrophy 
of the stomach favour a simple cicatricial obstruc¬ 
tion. 

5. Hour-glass stomach.— Where there is a 
long history of pain after food and occasional vomit¬ 
ing, and a barium meal is seen to lie in the left 
fundus of the stomach and to pass through a 
narrow passage to the pyloric antrum, the fact of 
a so-called hour-glass contraction of the stomach is 
established. This complication of a gastric ulcer is 
unaccountably met with almost exclusively in females. 

6. Cancer of the siomacli.—When a patient at 
or past middle life complains of loss of appetite and 
pain in the epigastrium soon after taking food, with 
more or less frequent vomiting and rapidly progressing 
debility and wasting, and on examination a firm, 
slightly tender lump is felt in the region of thestomach, 
the case is one of cancer of the stomach. In some 
cases there is a previous history of chronic ulcer 
of the stomach. And if, with such a history, the 
pain, previously intermittent, has become continu¬ 
ous, with anaemia and loss of weight, and gastric 
analysis reveals foul-smelling, blood-stained fasting 
stomach contents, the diagnosis can be made in the 
absence of a palpable abdominal tumour. The X-ray 
after ingestion of a barium meal affords most 
valuable evidence, especially in those cases where 
no lump can be felt and the history and signs are 
equivocal. The typical appearance is a “ defect ** 
in the outline of the shadow, usually at the pyloric 
end, causing a distortion of the normal shape with 
an irregular border. The barium is either delayed 
in the stomach owing to pyloric stenosis, or it leaves 
the stomach with abnormal rapidity if the growth 
interferes with the action of the pyloric sphincter. 
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If the growth be at the cardiac end of the stomach, 
there may be no anasmia and but little debility. 
In fact these two symptoms of the disease vary in 
different cases within wide limits. (Plate XVIII.) 

7. Dilated stomaeh. — When, together with 
symptoms of chronic indigestion, discomfort and full* 
ness after food, much belching of wind, occasional 
copious vomiting, and constipation, the area of 
stomach resonance is found to be increased and 
lowered, and a barium meal shows the stomach 
to be enlarged and abnormally low, but without any 
narrowing of the pylorus, the diagnosis of dilatation 
and ptosis of the stomach should be made. 

8. Duodenal ulcer. —When a patient complains 
of intermittent or recurring attacks of pain coming 
on two to three hours after taking food and lasting 
until the next meal, and often occurring nightly 
at the same hour, the pain being relieved by taking 
food or alkalis, it is almost certain that the attacks 
are due to pylorospasm. Fylorospasm of moderate 
severity may occur in excessive smokers, as a symp¬ 
tom of chronic appendicitis, or in habitual consti¬ 
pation; but when severe, duodenal ulcer must be 
suspected. Confirmation of this diagnosis may be 
afforded by slight rigidity of the upper part of the 
right rectus muscle and tenderness above and to the 
right of the navel, or a sudden melaena with or with¬ 
out hsematemesis. In other cases the diagnosis 
depends upon the gastric analysis after a test-meal 
showing a high acid content in the resting juice, and 
a quicker, higher and more sustained output of HOI, 
together with some deformity of the duodenum, and 
increased rapidity of passage through the duodenum, 
or even through the whole of the small intestine in 
a barium-meal examination. Duodenal ulcer is more 
common in men than in women. 
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9. Jejunal ulcer. —When at an interval, usually 
of months only, after an ai>parpntly successful opera¬ 
tion—most often a gastro-jej unostomy but occasionally 
a partial gastrectomy—performed for gastric or duo¬ 
denal ulcer, the patient begins again to suffer from 
pain after food, not entirely relieved by rest, alkalis 
and a careful diet, a jejunal or anastomotic ulcer is 
to be suspected. This diagnosis is confirmed if X-rays 
reveal an irregularity at the site of the anastomosis, 
and an occult blood test of the faeces is positive. 

10. Ileal kink. —When with symptoms of pain 
or discomfort in the lower abdomen a skiagram 
shows delay in the passage of the barium into the 
caecum, an ileal kink is to be suspected; and if a 
loop of the ileum can be seen to remain filled with 
the barium after the onward passage of the gr(‘ater 
part, the diagnosis is confirmed. 

11. Chronic duodenal ileus. —A history of 
long-continued abdominal discomfort, relieved by 
Ipng down, especially in the prone position, culminat¬ 
ing in periodic “ bilious attacks ” with severe vomit¬ 
ing, which afford temporary complete relief, suggests 
chronic duodenal ileus due to dragging on the root 
of the mesentery. This suspicion is strengthened 
if the patient is a thin young woman, with signs of 
general visceroptosis. The diagnosis is confirmed 
by the X-rays showing distension of the proximal 
two-thirds of the duodenum with delay, and by 
gastric analysis—in the absence of a previous gastro¬ 
enterostomy—revealing bile in the resting juice and 
in all subsequent specimens. But in many cases 
both X-ray examination and gastric analysis reveal 
no abnormalities. 

12. Chronic appendicitis. —When the patient 
complains of pain coming on in definite attacks, 
independently of taking food, and the pain is re- 
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ferred chiefly to the lower part of the right side of 
the abdomen, though it may be felt also at the lower 
epigastrium or in the left iliac region, and there is 
found to be slight rigidity of the lower part of the 
right rectus muscle, with tenderness to pressure at 
or near McBumey’s point, or on rolling the lower 
end of the caecum under the Angers, there is chronic 
appendicitis. The pain not seldom comes on during 
the night, or is present on waking; it may be fre¬ 
quent, or only felt at long and irregular intervals ; it is 
not caused or relieved by taking food, is usually made 
worse by exercise, and is often attended with nausea. 
In some cases a barium meal reveals a Ailing 
of the appendix which persists after the cascum is 
emptied. 

Not infrequently the symptoms would suggest a 
gastric or duodenal ulcer, but the absence of con¬ 
firmatory evidence of these conditions, and the 
detection on careful examination of some local 
tenderness, make a correct diagnosis possible. 

13. Stenosis of the colon. —Irregular colicky 
pains referred especially to the umbihcal region, with 
borborygmi, constipation, and gradually increasing 
fullness of the abdomen, suggest obstruction in the 
colon, and if a coil or coils of intestine become visible 
and palpable during these colicky pains the exist¬ 
ence of obstruction is assured. If now one part of 
the colon is found to be full or distended, and the 
colon beyond is always found empty, or if X-rays 
show the definite arrest of a barium meal or enema 
at a particular part of the colon, the seat of the 
stenosis of the colon is determined. 

14. Internal hernia is very rarely diagnosed 
unless it is strangulated. But if a patient has had 
recurrent attacks of sudden pain referred to the 
umbilical region, with nausea, and possibly some 
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vomiting, and these symptoms have suddenly passed 
away after abdominal massage or some change of 
position, and careful examination fails to find any 
other explanation of the symptoms, the existence 
of an internal hernia is to be suspected. Should the 
patient have undergone an intraperitoneal opera¬ 
tion at some time previous to the onset of the 
symptoms, this diagnosis becomes more probable. 

15. Cholecystitis and cholelithiasis. —his¬ 
tory of long-continued daily discomfort at the 
epigastrium, coming on immediately after food, 
worse after a heavy meal, accompanied by a sense 
of fullness, and in part relieved by belching of wind, 
but not by lying down, strongly suggests the pres¬ 
ence of cholecystitis with gall-stones. The history 
may date back to typhoid fever, influenza, or in 
women, in whom tlie disease is more common, to 
a pregnancy. If with such a history there is added 
complaint of more recent attacks of sudden spas¬ 
modic pain, especially if they come on late in the 
day or in the early hours of the night, felt at the 
upper epigastrium and passing round the right 
side to the back, cramp-like or constrictive in char¬ 
acter and associated with nausea, belching of wind, 
and sometimes with vomiting, while on exam¬ 
ination the patient is found to be tender midway 
between the xiphoid cartilage and the navel, or 
just below the ninth and tenth right costal carti¬ 
lages, this diagnosis is confirmed. If the gall-bladder 
is found to be distended, there is impaction of a stone 
in the cystic duct or in the ampulla of the gall¬ 
bladder. If after attacks like the above the patient 
has recurring attacks of jaundice, with * pain and 
tenderness at the mid-epigastric point, and with 
vigors, and the gall-bladder is found not to be 
enlarged, there is a gall-stone in the common duct. 
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The help to be obtained by cholecystography in 
chronic disease of the gall-bladder has been in¬ 
dicated above (p. 545). But it is well to bear in 
mind that disease sufficient to produce symptoms 
may be present without sufficient interference with 
the function of the gall-bladder to produce an ab¬ 
normal shadow. 

16. Glironic pancreatitis.—If the patient com¬ 
plains of discomfort about the upper and central 
parts of the abdomen, a sense of fullness after food, 
flatulence—perhaps nausea—and the passage of two 
or more large, pale, porridge-like motions a day, and 
on examination these stools are found to contain a 
great excess of fat and much undigested muscle- 
fibre, there is evidently pancreatic insufficiency. 
If there is no lump to be felt in the pancreas, and 
the gall-bladder is not greatly enlarged, and the 
X-rays do not show any shadow in the region of the 
pancreas, a diagnosis of chronic pancreatitis is to 
be made. A previous history pointing to gall-stones, 
and the long duration of the symptoms, confirni 
this diagnosis. There may be some sugar in the 
urine. X-rays reveal no abnormality of the stomach 
or duodenum, and gastric analysis yields a normal 
picture. Some cases of chronic pancreatitis so 
closely resemble gastric ulcer in their symptoms 
that the negative information afforded by these 
means is of great value. 

17. Pancreatic calculus. —If with symptoms 
of pancreatic insufficiency the skiagram shows 
irregular dark shadows in the position of Wirsung’s 
duct, the diagnosis of pancreatic calculi may be 
made. If there is complete jaundice with a greatly 
distended gall-bladder, these symptoms are due to 
a calculus impacted at the ampulla of Vater. 

18. Cancer of pancreas. —If with symptoms 
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of pancreatic insufficiency there are found enlarge¬ 
ment of the gall-bladder, complete jaundice, and a 
lump above and to the right of the navel, firm, 
uneven, fixed posteriorly and steadily enlarging, the 
patient is sufiering from cancer of the head of the 
pancreas compressing the common duct. Pancreatic 
insufficiency with rapid wasting, but without jaundice 
or enlargement of the gall-bladder, and with a lump 
felt a little above the navel, is probably due to 
cancer of the body of the pancreas. 

19. Entcroptosis.—When there is flattening of 
the epigastrium with prominence of the abdomen 
below the navel, the liver dullness is lower than 
normal, one or both kidneys are felt well below 
the ribs in expiration as well as inspiration, and a 
barium meal shows the stomach to be too low, 
the small intestine in the true pelvis, and the trans¬ 
verse colon well below the navel, there is general 
enteroptosis. The indigestion in these cases is 
usually of the nature of general abdominal dis¬ 
comfort after food, persisting day after day, but 
relieved, at least in part, by lying down. The 
patients are spare subjects, but there is not con¬ 
tinuous loss of weight. 

20. Visceral adhesions, —It is impossible to 
state exactly what symptoms warrant the diagnosis 
of visceral adhesions; the symptoms they cause 
vary with the part affected, the number and density 
of the adhesions, the extent to which they inter¬ 
fere with the function of the organs, and also with 
unexplained conditions. In two closely similar cases 
there may be definite symptoms in one and not in 
the other. 

Speaking generally, the diagnosis is usually to 
be made when the patient has previously had an 
mtraperitoneal operation or inflammation, and at an 
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interval afterwards pain has come on, irregular in 
its onset, unconnected with the taking of food,- and 
a careful examination fails to afford evidence of other 
organic disease. The pain is variously described; 
it may be affected by flatulent distension, constipa¬ 
tion, or the action of the bowels. On palpating the 
abdomen, pressure may cause pain at a distance, 
as if from dragging, or pressure in one direction 
only may cause pain, i.e. when the adhesions are 
stretched. The pain is usually deflnitcly limited to 
one r#tricted area. X-rays may show obvious 
delay or distortion of the barium shadow at some 
point in the intestine. 

21. Gaecal stasis.—A history of discomfort on 
the right side of the abdomen, varying from day to 
day but usually worse in the afternoon, and accom¬ 
panied by slight and diffuse tenderness in the right 
iliac fossa, with gurgling on pressure over a pal¬ 
pable caecum, strongly suggests caecal stasis. Delay 
in the first part of the colon revealed by barium 
and X-ray examination confirms the diagnosis. 



CHAPTER XXXVII 


DIAGNOSIS OF THE MORE IMPORTANT 
SEQUEL/E OF ABDOMINAL OPERATIONS 

Immediately after an abdominal operation there 
may be a certain amount of shock, shown by in¬ 
creased frequency and lessened tension of the pulse, 
shallow respiration, and coldness of the extremities. 
This should quickly pass o£E, the pulse regain its 
tension and become slower, the respiration become 
regular, quiet, and normal in depth, and the feet, 
hands, and face warmer. The unconsciousness of 
anaesthesia should pass into normal sleep, from which 
the patient should awaken and complain only of a 
little headache, slight abdominal pain, thirst, and 
nausea, with, perhaps, one or two acts of vomiting 
due to the anaesthetic. 

Next day and subsequently the headache, nausea, 
vomiting, and thirst should have all passed away, 
there should be nothing more than trifling local 
pain, the patient should be able to take liquids, 
should not be restless or sleepless, and the pulse, 
temperature, and respirations should be normal, 
micturition should be performed naturally, and 
flatus should be passed from time to time. There 
should be neither abdominal distension nor rigidity 
of the abdominal wall, and the respiratory move¬ 
ment should be abdominal as well as thoracic. The 
wound, including the suture tracks, should heal by 
flrst intention without swelling, redness, or more 
than the least local tenderness, and should leave a 
linear painless and Arm scar. The abdominal wall 
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Ehould recover its full freedom and power of mus> 
cular contraction. The bowels should act naturally, 
or at any rate respond easily to a laxative. The 
patient should recover without any abdominal dis¬ 
ability or pain and with unimpaired nerve-control. 

From this ideal progress there are many depart¬ 
ures of all grades of severity. Some of these are 
common to all operations, such as immediate or 
delayed anaesthetic vomiting, retention of urine, and 
flatulent distension. But there are certain sequelae 
of abdominal operations of which the diagnosis may 
be discussed with advantage, such as— 


Severe shock. 

Internal hsemorrhagc. 

Vomiting, postanssthe- 
tic. 

Vomiting from acidosis. 

Vomiting from acute di¬ 
latation of stomach. 

Vomiting from periton¬ 
itis. 


Vomiting from intestinal 
obstruction. 

Massive collapse of lung. 
Intestinal paresis. 
Peritonitis. 

Intra-abdominal abscess. 
Portal pysmia. 
Thrombosis. 

Pulmonary embolism. 


The diagnosis of shock is given in Chap. L, 
and of internal haemorrhage in Chap. X. 

Vomiting is a symptom of many postoperative 
complications, and it is very important to distin¬ 
guish between them. If the vomiting occurs quite 
shortly after the operation, is attended with much 
nausea, is excited by taking food, and the vomit 
smells of the anaesthetic that had been given and 
consists of normal gastric contents only, it is post- 
anasthetie vomiting, and usually soon disappears 
under treatment. But if the vomiting is frequent, 
occurs independently of taking food, and the patient’s 
breath smells of acetone and the urine is found to 
contain acetone, the case is one of addosU. This 
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condition is most often met with in children, par¬ 
ticularly after a second administration of chloro¬ 
form, but, owing to the greatly lessened use of this 
an03sthetic, is now of rare occurrence. If the vomiting 
is in very large amounts of dark-brown fluid, and on 
examining the abdomen the stomach is found to 
be enlarged and to extend low down into the belly, 
the condition is known as acute dilatation of the 
stomach; it is attended with collapse and is very 
often fatal. If the vomiting is in small quantities 
but frequently repeated, is unattended with nausea, 
and is a gentle regurgitation of fluid into the mouth, 
and the vomited matter becomes brown and then 
darker, even black in colour, it is the vomiting of 
'peritonitis. If the vomiting continues in spite of 
treatment, and independently of taking food, and 
the vomit soon loses its acidity, becomes light-brown 
in colour like pea-soup, and intestinal in odour, 
i-he case is one of intestinal obstruction. If these 
symptoms have developed immediately after the 
operation, they are due to failure to relieve obstruction, 
as, for example, in imperfect reduction of a strangu¬ 
lated hernia, or in overlooking a second internal 
strangulation or stenosis when relieving a first. 
But if the symptoms come on at an interval of 
days or weeks from an operation, they are due to 
an internal strangulation, kinking, or volvulus, or 
to obstruction developing quite independently of 
the operation. 

Massive cM>llapse ol lung. —When the patient 
complains of shortness of breath, and the respirations 
a>re hurried and the mucous membranes and nails 
more or less cyanosed, and on examining the chest 
It is found that one side is more or less motionless, 
that the percussion note over that base is impaired, 
and the respiratory murmur weak, tubular in char- 
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acter, or absent, and that the heart’s apex-beat is 
displaced towards that side, the condition is tliat 
known as massive collapse of lung. It may be found 
after any abdominal operation, even so slight a one 
as the radical cure of an inguinal hernia, and it may 
come on in otherwise quite healthy and robust 
patients. If it affects both lungs, and both sides of 
the chest are found motionless except at the upper 
part, with slight dullness and absence of breath- 
sounds over both lower lobes, the condition is one of 
great gravity; in such a case the heart’s apex-beat 
is not displaced. In massive collapse the tempera¬ 
ture is raised and the pulse-rate is increased. This 
complication is observed within two or three days of 
an operation. 

Abdominal distension is another postopera¬ 
tive symptom of considerable importance. Where it 
is unaccompanied by vomiting, fever, and increased 
frequency of pulse, it is due merely to intestinal 
paresis caused by considerable exposure or handling 
of the bowel at the operation, or by distension and 
congestion of the bowel before the operation, some¬ 
times aggravated by old age of the patient or long¬ 
standing chronic constipation. Its relief by vigorous 
appropriate treatment confirms the diagnosis. When 
the abdominal distension is associated with vomit¬ 
ing (see p. 559), restlessness, increased frequency of 
pulse and respiration, a fall in blood-pressure, and 
slight cyanosis, the condition is due to perit(mUis. 
There may or may not be pyrexia, and pain; the 
distended colon responds with great difficulty, if at 
all, to purgatives and stimulating enemata. 

lutra-abdominal abscess. —When at an in¬ 
terval of days (or longer) after an operation the 
patient complains of localized pain in the belly, and 
it is found that there is limitation of abdominal 
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movement with more or less local rigidity of the 
abdominal wall and tenderness on pressure, and a 
swelling is felt, and at the same time the tempera¬ 
ture has been raised for several days at least, with 
an evening rise and a morning partial fall, and a 
blood-count shows well-marked leucocytosis, there is 
an intra-abdominal abscess. The pulse-rate is rapid, 
there may be sweating and a rigor or rigors. Of 
these intra-abdominal abscesses there are several 
varieties, which are to be distinguished according to 
their position. If the patient has a frequent desire 
to defsocate and passes large amounts of clear mucus 
(proctorrhoea), the abscess will be found in the pelvis, 
pressing upon and about to burst into the rectum, 
and the finger in the rectum will feel the swelling, 
and will probably enable the surgeon to recognize 
that it is a fluid swelling by its globular outline 
and by its yielding under the finger. 

If the sweUing is found close above the pubes, 
possibly also extending into the pelvis, and the 
patient has great frequency of micturition with 
much pain and strangury, and the urine is mixed 
with bright blood and mucus or pus, the abscess 
is close to, and threatening to burst into, the bladder. 

Where there are signs of intra-abdominal suppura¬ 
tion and the lower half of the abdomen is neither 
rigid, immovable, nor tender, and no swelling can 
be detected below the level of the umbilicus or in 
the pelvis, a very careful examination must be made 
of the upper abdomen for subphrenie abscess. In 
this condition there may be very little, if any, ab¬ 
dominal pain, but in most cases there is transient or 
persistent pain in the region of the shoulder. The 
exact seat of this pain, and of any local hyper- 
aesthesia which accompanies it, must be carefully 
uoted; for it has been found that pain behind 
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the shoulder over the scapula indicates involvement 
of the posterior part of the diaphragm on that 
side, and pain on the top of the shoulder, more 
central inflammation, while pain over the olavicle 
indicates inflammation of the front half of the dia¬ 
phragm. When the signs given below do not 
make the situation of the abscess clear, this fact 
of the localization of shoulder pain may determine 
the direction of an exploratory operation. The 
special points to determine are : (1) the presence of 
abnormal dullness, especially above the usual level, 
as either dome of the diaphragm may be pushed up 
by pus beneath it; (2) the existence of a tympanitic 
area which shifts with the patient’s change of posi¬ 
tion, due to gas in the abscess; (3) displacement of 
the liver downwards; (4) swelling; (5) immobility 
of the part in respiration ; (6) raising of the heart’s 
apex-beat. There may be dullness in one or other 
side of the chest from consolidation of the base of 
the lung or from effusion into the pleura. The value 
of X-rays in the diagnosis of the condition has been 
already mentioned. (See p. 497.) In many cases 
the presence of pus is demonstrated by exploratory 
puncture. 

Six varieties of subphrenic abscess have been 
djescribed, and can be more or less certainly 
diagnosed. 

If the swelling is at the epigastrium to the left 
of the middle line and above the level of the umbili¬ 
cus, it 2 k left anterior mhphrenic abscess. There is 
usually a history of gastric ulcer, the heart’s apex 
is pushed up, and there is a movable area of tym¬ 
panites over the front of the swelling. If with signs 
of intra-abdominal abscess there is pain in the righl^ 
hypochondrium and the right dome of the diaphragm 
is raised and the liver is not displaced downwards, 
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there is probabl 7 a right anterior suh'phrenic abscess. 
A shifting area of tympanites confirmB this diagnosis 
and indicates that the abscess is secondary to gastric 
or duodenal ulcer. 

But if with these signs there is marked displace¬ 
ment of the liver downwards, it shows that the abscess 
is a right extraperitoneal subphrenic abscess between 
the layers of the right coronary ligament. If the 
abscess is found beneath and below the lowest ribs 
on the right side, filling out the loin, it is a right 
posterior subphrenic abscess. If the abscess is simi¬ 
larly placed on the left side behind the stomach, it 
is a left posterior subphrenic abscess. And if with 
signs of consolidation of the base of the left lung an 
abscess is detected pointing in the loin, it is probably 
a left extraperitoneal subphrenic abscess between the 
layers of the left coronary ligament. These last two 
abscesses are very difficult to diagnose. 

Portal pysemia.—If the patient has a succes¬ 
sion of rigors at irregular intervals, with raised and 
irregular temperature, and becomes more or less 
jaundiced, it is a case of portal pyaemia due to infec¬ 
tion from some part of the area whose veins enter 
the vena porta. The liver is usually a little enlarged, 
easily felt below the ribs, and is slightly tender. 

Thrombosis.—When the patient has an abrupt 
rise of temperature and concurrently complains of a 
dull pain in one groin—^more often the left—extend¬ 
ing down the thigh in the line of the vessels, and 
on examination the hollow of the groin is found to 
be a little filled up, and tender on gentle pressure 
to the inner side of the common femoral artery, 
there is a femoral thrombosis. Slight oedema about 
the ankle of the same side only, spreading in the 
course of a day or two up the limb, confirms the 
diagnosis. 
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Pulmonary embolism. —When, with or with¬ 
out previous evidence of venous thrombosis, the 
patient is suddenly seized with a sharp pain in the 
chest, acute dyspnoea, and coughs up blood, or 
blood and mucus, there is a pulmonary embolism. 
A large proportion of such cases end fatally within 
a few minutes. In the non-fatal cases the severity 
of the distress is in proportion to the size of the 
vessel occluded, and the subsequent course depends 
upon the infectivity of the clot. If the infarct is 
large, an area of dullness with weak breath-sounds 
rapidly develops, and, if it is infected, an abscess 
of the lung or gangrene is likely to follow. 



CHAPTER XXXVIII 

DIAGNOSIS OF ABDOMINAL HERNIA 

The diagnosis of a hernia consists (1) in recognizing 
that a given swelling is a hernia ; in determining (2) 
the exact situation and anatomical variety of the 
hernia, (3) the nature of the contents of the hernia, 
and (4) its pathological condition. 

The phenomena of hernia vary so much in difier- 
ent cases that there are only three features common 
to it in all conditions. These are (a) the presence 
of a tumour; (6) its connexion with the abdominal 
cavity; and (c) the sudden or gradual appearance 
of the tumour as a protrusion from the belly. In 
tiiv: great majority of cases we find the tumour at 
one or other of the favourite seats of hernia, and 
learn that it is or has formerly been reducible, with 
reappearance of the tumour under effort or strain, 
and we are able by the characteristic feel of the 
tumour, by tympanitic percussion, or by a gurgle in 
it, to demonstrate that its contents are one or other of 
the abdominal viscera, and, by an impulse on cough¬ 
ing, that it communicates with the abdominal cavity. 

Anatomical varieties of hernia. —^AU scrotal 
and labial hernias descending from the groin are 
inguinal, A hernia occupying the fold of the groin 
may be either inguinal or femoral. Abduct the 
thigh and make the adductor longus tense, and then 
run the finger up along it, to the pubic spine; if, 
miw, this point of bone is internal to the hernia it 
a femoral hernia ; if external, an inguinal hernia, 
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If the hernia is felt distinctly below Poupart’s 
ligament it is femoral, 

A small hernia lying in the inguinal canal is 
called a bubonocele, A hernia at or close to the 
umbilicus is known as an umbilical hernia: when 
congenital the protrusion is through the umbilical 
orifice; in later life the ring ’* is often an aper¬ 
ture in the linea alba close to this. A hernia pro¬ 
truding at any other part of the abdominal wall 
is known as ventral; this occurs at the seat of old 
cicatrices or muscular ruptures, and difEers from other 
hernias in having no “neck” to the sac. The name 
incisional hernia is frequently given to a hernia 
occurring at the site of an operation scar. 

Should a hernial tumour be found below Foupart’s 
ligament, to the inner side of the femoral vessels and 
deep among the adductor muscles, it is an obturator 
hernia. It is rare for this variety of hernia to form 
a distinct tumour; there may be nothing but a 
slight sense of resistance deep down beneath the pecti- 
neus muscle, with tenderness on pressure at this 
spot, and pain along the course of the obturator 
nerve. A careful examination of the inner aspect 
of the obturator ring should be made from the 
rectum or vagina. Other rare forms of hernia are 
vaginal, lumbar, pudendal, perineal, ischiatic and 
femoral hernia external to the femoral vessels. 

Varieties of inguinal hernia. —The following 
varieties of inguinal hernia are met with:— 

1. Congenital hernia, or hernia into the tunica 
vaginalis, characterized by the sudden appearance of 
a hernia which completely envelops the testicle. This 
variety is scarcely ever met. with except in young 
children. 

2. Fonleular hernia is a hernia into the unobliter¬ 
ated upper portion of the funicular process. The 
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tumour appears suddenly and may reach to the top 
of the testicle but does not surround it. Even when 
the hernia is large the testicle can be felt below it 
and quite separate from it. This variety also is 
practically confined to infants and young boys. 

3. Acquired hernia.—This form may be (a) indirect 
or oblique if the hernia protrudes through the internal 
abdominal ring, recognized by its appearance first 
in the inguinal canal and by observing that on 
coughing the protrusion is seen first to fill out the 
inguinal canal, and that the protrusion is prevented 
by pressure applied over the internal ring only; (b) 
direct if the hernia protrudes through one of the 
inguinal fossoD on either side of the obliterated hypo¬ 
gastric artery—in this case the hernia is felt to pro¬ 
trude immediately behind the external abdominal 
ring, and escapes on coughing when pressure is made 
over the internal ring only. As a direct hernia 
increases in size it makes a globular swelling centred 
over the external ring but docs not enter the scrotum 
along the course of the spermatic cord. Either of 
these is called “incomplete” if it does not extend 
through the external ring, and “complete” when it 
does. 

An oblique hernia, when old and large, drags 
inwards the internal ring and comes to resemble 
clinically a direct hernia. Congenital and funicular 
hernias are always oblique. 

The name iyiterstitial is given to cases of inguinal 
hernia in which the sac spreads out either beneath 
or, more rarely, superficial to the aponeurosis of the 
external oblique, forming a tumour above the fold of 
the groin extending externally to the site of the 
internal ring. This condition is almost always 
associated with an undescended testicle on the same 
side. 
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The terms congenital ** and “ acquired ** are 
misleading, as it is known that in the great majority 
of so-called acquired hernias the sac is preformed. 

Contents of a hernia. —If a hernia is tympanitic 
on percussion, smooth, rounded, and elastic, has a 
distinct impulse on coughing, or yields a gurgle 
on manipulation, it is an enterocek, i.e. contains 
intestine. When it is dull on percussion, firm, 
lobulated, and does not gurgle, and has only a slight 
impulse on coughing, it is an epiplocele, i.e. contains 
omentum. When a hernia fluctuates throughout, 
there is a hydrocele of the hernial sac. When part of 
a scrotal hernia is found to fluctuate, and on pres¬ 
sure urine is evacuated or the patient experiences a 
strong desire to micturate, the surgeon may diagnose 
a cystoceU, that is, a hernia containing a part of the 
bladder. This form of hernia is rare in the male, and 
quickly becomes “irreducible” ; in the female, under 
the form of a vaginal protrusion, it is more common. 
When a femoral hernia in a female contains a small 
ovoid solid body which is irreducible, tender on pal¬ 
pation, and becomes painful during the menstrual 
period, it is an ovary in the sac. But this must not 
be confused with the localized deposit of eztraperi- 
toneal fat so often found over femoral hernial sacs 
and constituting an apparently irreducible part of 
the hernia. 

Reference may here be made to the diagnosis of 
umbilical epiplocde, which has to be distinguished 
from a subcutaneous lipoma and an outgrowth of 
subperitoneal fat. All alike consist of soft, rounded, 
lobulated masses of fat. If the tumour is freely 
movable in the belly-wall, quite irreducible, and 
without an expansile impulse, it is a suhcutaneouc 
lipoma. If the tumour on its deep aspect is fixed to 
^ the belly-wall, is not and never has been reducible 
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and has no expansile impulse on coughing, it is a 
suhperitonedl lipoma. If the tumour is fixed deeply 
to the belly-wall, is or has once been reducible 
wholly or in part, and has an expansile impulse 
on coughing, it is an epiplocde. In some cases it 
is impossible to distinguish between the last two 
tumours without operation. 

Pathological varieties of hernia. —1. If the 
hernial tumour entirely disappears on lying down or 
on gentle taxis, slipping up into the abdomen and 
remaining lost there, redescending on coughing or 
on assuming the vertical position, it is a reducible 
hernia. After reduction the surgeon may feel the 
sac of a hernia as a more or less marked thickening 
of the part, and also the canal or ring through which 
the hernia has passed, but he should not be able to 
feel any tumour or special resistance within the 
abdomen. If on emptying the external hernial sac 
a tumour or sense of resistance is felt in the adjacent 
part of the abdomen, it shows that there is a double 
sac —“ hernie en bisac.” 

Supposing the hernia or any part of it is not thus 
completely reducible, the surgeon should learn the 
age of the hernia, how long it has been unreduced, 
whether it is now larger than usual, and, if so, whether 
that increased size is the result of a strain or efiort, 
or is quite spontaneous. He should examine the 
tumour, noticing its tension, outline, and sensitive¬ 
ness, whether there is any impulse on coughing, or 
fluctuation, and whether it is dull or resonant on 
percussion. He should inquire when a motion was 
last passed, and whether flatus has been passed 
since; if vomiting has occurred he should examine 
the vomited matter to estimate from what part of 
the alimentary canal it has been regurgitated, and 
he should also learn the frequency of the vomiting. 
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and examine the belly for distension and tenderness. 
Finally, he should investigate the patient’s general 
condition, his fieces, pulse, temperature, tongue, and 
urine. 

2. If the hernial tumour is not tense and is free 
from all signs of inflammation, and has an impulse 
on coughing, and there are no signs of intestinal 
obstruction, it is a simple irreducible hernia. 

3. If there has been a sudden formation of a 
hernial tumour, or a sudden enlargement of an old 
hernia from some strain or eflort, and if the tumour 
is tense, irreducible by gentle taxis, and there is no 
impulse on coughing, the hernia is strangulated. It 
is very important to remember that the acuteness 
of the symptoms of strangulation of a hernia varies 
within wide limits; there may be hardly any pain 
or tenderness, or this may be quite severe, the pain 
being referred to the umbilical region. The signs of 
intestinal obstruction may come on slowly, or may 
be well marked from the onset, the bowels being 
absolutely confined, neither flatus nor feeces pass¬ 
ing, vomiting being early, frequent, and soon ster- 
coraceous, and attended by collapse. Tension of 
the tumour, irreducibility, and loss of expansile 
impulse on coughing are invariable signs of strangu¬ 
lation. When the parts around the strangulated 
hernia become swollen, purplish, and oedematous, 
and the vomiting ceases and is replaced by hic¬ 
cough, the patient becoming cold, livid, and very 
collapsed, gangrene of the hernia is to be diagnosed. 
Should a patient with an unrelieved strangulation 
suddenly complain of acute pain in the belly, and 
the collapse be notably increased, and this is quickly 
followed by distension of the belly, pain in the back, 
and great abdominal tenderness, rupture of intestine 
and acute peritonitis must be diagnosed. 
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A amall, tense, irreducible femoral or obturator 
hernia associated with passage of fseces and flatus • 
is Richter's hernia^ in which only a part of the cir¬ 
cumference of the bowel is engaged in the hernia. 
The local features are those of a strangulated hernia, 
but the signs of complete obstruction are wanting. 
This form of hernia is not very rare, but the typical 
symptoms are very seldom met with. Meckel’s 
diverticulum when strangulated may give the same 
combination of symptoms as Richter’s hernia. 

4. If an irreducible hernia has suddenly become 
larger, is heavy and full, but is tympanitic on per¬ 
cussion and gurgles when manipulated, and if the 
surgeon finds that there is but slight, if any, tender¬ 
ness and no marked collapse, only a sense of'fullness 
of the belly, with nausea and vomiting when food 
is taken, it is an obstructed or incarcerated hernia. 
There is usually a history of constipation, or of a 
large and indigestible meal, and, although the bowels 
are confined, flatus is passed, and there is usually 
a slight impulse on coughing to be detected in the 
hernia. This condition is met with most often in 
large irreducible hernias, either umbilical or in the 
left groin, and in patients who are careless about 
the regular action of the bowels. 

5. Whenever a hernial tumour shows signs of 
inflammation (redness, swelling, local heat, pain and 
tenderness, with fever), it is an inflamed hernia. 
This may be due to local or general peritonitis set 
up by injury or appendicitis, to obstruction, or even 
to strangulation and gangrene of the contents of 
the sac; in all cases the cause of the inflammation 
must be ascertained. 

Efieets of taxis of a strangulated hernia. 

—When during taxis a hernial tumour yields with 
a sudden slip and a gurgle, and the contents pass 
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into the belly and leave the canal clear (except for 
the presence of the sac), and there is no unusual re¬ 
sistance or swelling to be felt above or adjacent to 
the canal, the surgeon may be satisfied that the 
hernia is reduced. 

False reduction is of three forms: (1) emptying 
an external pouch or sac into an internal pouch or 
sac in “ hernie en bisac ”; (2) rupture of the 

sac and displacement of the contents through the 
rent in the sac; (3) displacement of the sac and 
its contents —reduction en Hoc. 

Should the hernia yield gradually, go up bodily 
without a gurgle, and leave the ring unusually free 
(no sac being in it), the surgeon must suspect reduc¬ 
tion en bloc ; and if, on pressing his finger well up 
into the canal, or examining the part either through 
the abdominal wall or from the rectum or vagina, 
a tumour or sense of resistance is met with, 
and if the symptoms of strangulation persist, this 
diagnosis becomes established. Reduction en bloc 
may be very easily effected, even by the patient 
himself. 

If, in attempting to reduce a hernia which has 
been some time strangled, the tumour yields under 
the fingers but does not disappear, and the outline 
and tension of the parts are altered, while at the 
same time the patient becomes more collapsed, the 
surgeon is to diagnose rupture of the intestine. 

Symptoms of peritonitis coming on or persist¬ 
ing after satisfactory reduction of a strangulated 
hernia indicate either (a) a perforation of the intes¬ 
tine following ulceration at the point of constric¬ 
tion, or (6) gangrene of a coil of intestine without 
perforation. 
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DIAGNOSIS OF DISEASES OF THE ANUS 

AND RECTUM 

It is necessary to discuss the diagnostic value of 
the symptoms of anal and rectal disease; but, 
although this is done, it cannot be too clearly stated 
that a diagnosis should never rest upon such data, 
for in every case a careful and thorough exploration 
of the parts is necessary. The symptoms may en¬ 
able a surgeon to guess the nature of a patient’s 
malady, but only a careful examination will enable 
him to arrive at a diagnosis. 

Pain is perhaps the most frequent of these 
symptoms. It may be an itchingy which if severe 
is Imown as pruritus; this is particularly asso¬ 
ciated with external piles, herpes, erythema or 
eczema of the anus or adjacent skin, external fistula, 
asearides, constipation, and sexual irregularities. 
When throbbing in character it is generally due to 
acute inflammation and abscess, or to strangulation 
of prolapsed piles or mucous membrane. When 
colicky in nature and preceding and accompanying 
defcBcaiiony it is generally caused by ulceratiop of 
the bowel. When of a dull gnawing character with 
acute exacerbations of severe burning or shooting 
pain which are caused by and continue for a long 
period after defsecation, it is due to an irritable ulcer 
OT fissure of the anus or to inflammation of the pros¬ 
tate. Pain in the region of the sacrum is often due 
to malignant disease of the bowel, and when to it 
are added pains shooting down the thighs this indi- 
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cates that the disease is implicating the sacral nerves. 
Tenesmus is particularly caused by polypus and 
foreign bodies in the rectum, prolapse, constipation, 
dysentery, stone in the bladder, and hypertrophy of 
the prostate. 

The motions. —The size of the motion is a 
measure of the calibre of the rectum and anus ; even 
the occasional passage of a full-size motion excludes 
a stricture of these parts. The breaking-up of the 
motion into small pieces is a very frequent effect of 
growths in the bowel as well as of constipation. The 
motion may be flattened by stricture of the bowel, 
or by compression from without, as in tumours of 
the uterus and prostate. 

Diarrhceay in the sense of the passage of the 
intestinal contents too hurriedly and in too liquid a 
form, is not a symptom of rectal disease ; but in 
the sense of a too frequent evacuation of the lower 
bowel it is a common symptom of rectal ulceration, 
which induces it either by the active peristalsis 
excited by the contact of fsBccs with the ulcerated 
surface, or by the amount, of mucus, serum, or blood 
poured out from the diseased surface. A frequent 
discharge of mucus, mixed with more or less fsecal 
matter, may occur in cases of fascal accumulation in 
the rectum; jt is also an important symptom of 
acute periproctitis, and occurs in pelvic appendicular 
abscess. Indeed, this symptom is so commonly 
associated with rectal obstruction that it should 
invariably suggest to the surgeon the necessity of 
a thorough exploration of the rectum. 

Constipation is quite as often a cause as a con¬ 
sequence of rectal trouble ; it appears to induce 
piles, certainly promotes thrombosis in external piles, 
and increases the hssmorrhage from internal piles, 
and it is regarded as a cause of anal abscess, of 
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fistula, and of fissure. The affections of the rectum 
which lead to it are painful fissure of the anus (owing 
to the dread with which the pain of defsecation is 
regarded), stricture of the anus or rectum, and atony 
of the bowel by which its expelling force is dimin¬ 
ished; when this produces impaction of faeces, it 
may set up a spurious diarrhoea. The association of 
“ spurious diarrhoea ” and “ constipation ”—by which 
is meant the frequent passage of fluid containing the 
merest trace of faecal matter—^is frequently met with, 
and should never be overlooked by the surgeon; it 
points to faecal impaction, or to a stricture of the 
bowel. 

Discharge, (a) The time ol Its appearance. — If 

discharge is constant and independent of the act of 
defsecation, its cause is extra-rectal, either prolapsed 
piles, mucous patches, eczema, ulcer, or fistula; in 
the last case the discharge may be increased by the 
pressure of the faeces during defsecation. If, however, 
discharge only attends an expulsive effort of the bowel, 
it comes from some intra-rectal affection, such as poly¬ 
pus, piles, internal fistula, fissure, ulcer, or growth. 
This distinction does not apply in cases of very 
relaxed patulous anus where the sphincter muscle 
has so lost its power that the contents of the bowel 
can escape freely. 

(5) The nature ot the discharge. —Pure unaltered 
blood, in the absence of injury, points to internal 
piles, to polypus, or to a ruptured varix or naevus of 
the rectum ; haemorrhage in a child is nearly always 
due to polypus, occasionally to intussusception; a 
streak of blood upon the motion is characteristic of 
anal fissure. A discharge of altered bloody brown or 
dark in colour, and having a peculiar penetrating 
fetor, is met with especially in malignant disease of 
the bowel and in dysentery ; blood and mucus mixed 
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together may come from the congested mucous cover¬ 
ing of an intussusception, or from a growth in the 
bowel. Mucus is discharged from the bowel in some 
cases of polypus and of ulcer, and also from internal 
piles, from congested or chronically inflamed mucous 
membrane, and in cases of periproctitis. In some 
very soft malignant growths of the bowel there is a 
profuse discharge of mucus. Pus specially indicates 
abscess or fistula opening into the bowel, or anal 
ulcer; it is sometimes seen in cases of rectal ulcer. 
A thin watery discharge attends the disintegration of 
malignant growths, being often mixed with more or 
less broken-down blood. The escape of gas (not 
through the anus), felt by the patient, as a fine 
crackfing or bubbling, is a sign of a complete fistula, 
as is also the escape of faeces mixed with pus from 
a similar sinus. If a fistula discharges much pus, 
the fact shows that its cavity is extensive. 

Protrusion from the anus, if constant, points 
to the presence of external piles or to a malignant 
growth at the anus; if it only attends the act of 
defaecation or other straining effort, it is more 
probably internal piles, polypus, or prolapse. The 
greater the ease and frequency with which the descent 
occurs, the greater the probability of the affection 
being a prolapse, with or without either of the above 
affections superadded. 

The examination. —Before making a thorough 
and complete examination of the parts, the rectum 
should be cleared by an enema carefully given, un¬ 
less the symptoms point to a stricture; and where 
there is any reluctance on the part of the patient to 
submit to the examination, or a satisfactory examina¬ 
tion cannot otherwise be made, an anaesthetic should 
be administered. This examination may be made 
with the patient lying on his left side with the thighs 
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well flexed and the perineum directed towards a 
good light, or kneeling on a couch with the head and 
shoulders low and the thighs vertical. 

The parts around the anus should first be ex¬ 
plored by gently holding aside the gluteal folds; 
then the anus itself should be examined by evert¬ 
ing its edge and getting the patient, if conscious, 
to ** bear down ” as in the act of defsecation ; and 
lastly, the interior of the bowel should be examined 
with the finger, a speculum, or both. 

1. Examine the parts around the anus, noticing 
particularly any redness, swelling, ulceration, or dis¬ 
charge. If there is a diffused bright redness of the 
surface extending all round the anus, and on to the 
buttock, or forwards to the scrotum, without any 
swelling, discharge, or pain other than itching, it is 
erythema. If in a young child, this is due to either 
want of cleanliness or to congenital syphilis, and the 
surgeon should look carefully for mucous patches 
here and elsewhere, and for other evidences of syphilis. 
In adults it is mostly seen in stout persons, and the 
part may be moistened with sweat. If the surface 
around the anus is of a duller red colour, not 
swollen, but thinly covered with fine yellowish scales 
or scabs, or of a sodden appearance, it is eczema. 
If the redness is not in the form of a diffused patch, 
but of an annular eruption, and if it is chronic and 
attended with much itching, it is parasitic erythema, 
or erythema marginatum. 

In cases of pruritis ani there is always some 
degree of redness for a varying area around the anus 
itself, and the recent effects of scratching may be 
seen as small breaches of the surface covered with 
scabs. 

If there is a limited area of bright redness, which 
is swollen, very painful and acutely tender, it points 
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to acute inflammation of the skin and subcutaneous 
tissue, and if fluctuation can be detected in it, it 
is an abscess. 

If the abscess is quite close to the anus and 
superficial, it is an anal abscess. 

If the swelling is deep, attended with much in¬ 
duration, and the finger introduced into the bowel 
feels the ischio-rectal fossa filled up, and fluctuation 
can be detected between the external swelling and 
the finger in the bowel, it is an ischio-rectal abscess. 
This may be either acute or chronic. If acute, its 
development is attended with great pain and con¬ 
siderable fever, and the contained pus has the odour 
distinctive of B. coli infection. If chronic, it may 
be tuberculous and probably secondary to tubercu¬ 
losis elsewhere. 

If there are one or more circular or oval flat 
elevations of the surface, of a milky-white or opal¬ 
escent appearance, with a moist smooth surface 
into which the probe does not sink, they are mucous 
patches, and the surgeon will find the Spirochata 
pallida in the discharge. Finely papilla ted out¬ 
growths from the skin, in between the branching 
divisions of which a probe sinks, are warts. Sebacemis 
cysts, dermoid cysts, fatty tumours, inelanotic sarcomas 
and tumours grotoing from the coccyx are occasionally 
found in this situation. Both hard and soft chancre, 
are also met with in this region; for diagnosis, 
see pp. 597, 598. 

If a bead of pus or discharge is seen welling 
from a point of skin, a fine probe should be care¬ 
fully pressed against it, and it will probably enter 
a sinus; or the opening of a sinus may be at once 
conspicuous, or may be found beneath a small firm 
elevation or fold of the skin. Having found a sinus, 
the surgeon must carefully pass a probe along it 
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and determine • its direction and nature; if feeca 
matter or flatus is seen or known to pass along it, 
or if the probe passes in towards the bowel and its 
point is felt by the finger in the rectum, it is a com- 
'plete fistula. If, however, the probe passes towards 
the bowel but cannot be made to enter without 
forcing its way through the mucous membrane, and 
the finger in the bowel fails to detect any internal 
aperture of the sinus, it is an irusompUte or blind 
external fistula. The surgeon may find the probe 
[)ass circularly round the anus, or in more than one 
direction, showing that it is a horseshoe fistula^ or 
a hranohing fistula. It must be remembered that 
the thin skin quite close to the anus is so loosely fixed 
to the subjacent parts that the probe can be easily 
made to pass beneath it round the anus when no 
sinus previously existed there; but when the part 
is laid open by the knife, an old sinus lined by 
granulations on a base of firm fibrous tissue is at 
once distinguishable from the track a probe has 
forced for itself in cellular tissue. 

It is important to remember that the firm wall 
of a fistula can always he feU as a cord by the 
finger; and the knowledge thus gained will not only 
enable the surgeon at once to pass the probe in the 
right direction, but will help him to recognize the 
presence of lateral diverticula from the main track. 
Fistulas are often multiple, and their external orifices 
may be very small, even minute, too small to admit 
a common probe; and where there is any constant 
moisture of the part or other sign of fistula, a most 
careful examination with the finger to detect a firm 
cord, and with a fine probe, must be made and even 
repeated. The neighbourhood of small papular ele¬ 
vations must be specially explored, as the orifice of 
a fistula is often hidden in or under such a nodule. 
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But the sinus may pass quite away from the 
bowel towards the sacrum or ischium, or up into 
the cavity of the pelvis, in which case an area of 
n^rosiSf or disease of the sacro-iliac joint, or of the 
hip-joint, must be sought for. The examination of 
this region should be completed by the surgeon 
pressing with his finger on each side of and all round 
the anus; if he detects any unusual resistance or 
induration, and particularly if the skin over it is 
slightly reddened or livid, he should suspect an 
incomplete or blind, internal fistula. By pressure pus 
maybe made to ooze from the anus, or may be seen 
flowing into the rectum when a speculum is passed, 
or the internal orifice may be felt and a probe passed 
into it and made to present under the skin ; any 
one of these signs will make the diagnosis certain. 
Thread worms may be seen around the anus. 

2. Examine the anus. — If the anus is found re¬ 
tracted and tightly closed by the sphincter, with deep 
radial folds around it, the spasm is probably due to 
an irritable ulcer, and the patient should be en¬ 
couraged to force down as in defaecation, and at the 
same time the surgeon should gently evert the open¬ 
ing, when a fissure will probably be seen with a small 
fleshy nodule of thickened skin—a “sentinel pile” 
—at its outer end. This fissure is most common at 
the posterior border of the anus ; there may be more 
than one. The symptoms of this very important 
affection are severe gnawing pain during and especi¬ 
ally after defaecation, the pain being in the anus 
and spreading from it down the thighs, a streak¬ 
ing of the faeces with pus or blood, and a slight puru¬ 
lent discharge. Whenever there is severe pain after 
defaecation, or the passage of the finger into the 
anus causes acute pain, suspect fissure. 

There is another condition liable to be mistaken 
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for spasm, and that is stricture of the anus ; in this 
the anus is not retracted, ansssthesia in no way 
lessens the resistance ofEered to the passage of the 
finger, and the rectal evacuations are always small. 
This is seen in children as a congenital afEection, and 
in adults as the result of badly devised operations in 
which the cicatrization of the wounds has narrowed 
the orifice. Epithelioma of the anus may obstruct 
the outlet. 

A populous anuSt ofiering no resistance to entrance 
of the finger, or to the escape of flatus, faeces, or 
discharge, may be due to a lesion of the spinal cord 
{see Chap. V.), or it may be the result of the con¬ 
stant stretching of the sphincter by prolapse of the 
bowel, or of an operation, particularly a double 
complete division of the sphincter, or it may be 
due to the presence of a stricture in the rectum 
of such nature as to act the part of a sphincter. 

iSwellings at the margin of the anus must be care¬ 
fully and critically examined. The lining of the 
orifice may be swollen more or less uniformly, of a 
somewhat bluish-white colour, with very superficial 
abrasions, the condition being attended with itching 
and smarting; this is known as eczema of the anus, 
Muems patches may be found at the verge of the 
anus resembling those seen on the skin around it. 
Of the remaining swellings, three forms of isolated, 
distinct little tumours must be distinguished. First 
and most common is a solid flaccid fold or tab 
of skin, incompressible, and not tender— anal tags. 
Then there are rounded, soft, smooth, compressible 
swellings of a bluish colour, which are dilated 
hsemorrhoidal veins covered externally by skin—c®- 
ternal Jmmorrhoida. The third form is a tense, firm 
globular, very painful and tender swelling, deep blue 
in colour on .the inner surface, with more or less 
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redness and swelling of the skin; this is a thrombosis 
of a hsemorrhoidal vein, known as an inflamed ex¬ 
ternal hcsmorrhoidf or more commonly as a throm¬ 
bosed pile/* 

The swelling, however, may take the form of an 
indolent infiltrating swelling without marked pro¬ 
jection of the surface, and more apparent to touch 
than to sight. If it is an ill-defined thickening of 
the skin and subcutaneous tissues, painless, with 
slight livid-red discoloration of the skin, or the skin 
is ulcerated, with a firm yellowish-white slough form¬ 
ing the floor of the ulcer, or if there is independent 
ulceration of the bowel, gumma of the anus, or 
ano-rectal syphiloma, is to be diagnosed ; a positive 
Wassermann reaction and other evidence of syphilis 
confirm the diagnosis. If, however, the induration 
is more nodular, or assumes the form of an ulcer 
having thick everted edges and firm uneven base 
with small warty excrescences, and the inguinal 
glands are enlarged, it is epithelioma of the anus. 

Lastly, the surgeon may find that there is a pro¬ 
trusion from the anus. He must examine any such 
protrusion carefully to notice whether it consists of 
the everted mucous membrane of the bowel, and 
whether there is or is not a groove or sulcus be¬ 
tween the protrusion and the anus, and whether 
there is an orifice at the end of the protrusion. If 
the mucous membrane covering the protrusion is 
directly continuous with the skin of the anus, it is 
either a simple prolapsus or prolapsed internal 
haemorrhoids, and this must be decided by detect¬ 
ing low, soft, sessile, deep-red or livid projections 
from the surface of the membrane, which prove the 
case to be one of prolapsed internal hcemorrhoids; 
if no such vascular outgrowths are seen it is a case 
of simple or partial prolapsus. 
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If, however, the finger or a probe can be intro¬ 
duced into a sulcus around the base of the protrusion, 
it is a case either of complete prolapse or of polypus, 
and this can be decided by noticing whether or not 
there is an orifice at the extremity of the projection. 
If the projection has an orifice at its extremity, 
and is covered by normal mucous membrane, it is 
a complete prolapse. This will be distinguished from 
the partial prolapse, or prolapse of mucous membrane 
only, by the sulcus round its base, by the fact that 
it is marked by circular folds in the mucous mem¬ 
brane, by its greater size, and often by its greater 
length; when it is of old standing, and one that has 
been habitually down, the mucous membrane becomes 
drier than normal, approaching the condition of skin. 

If the finger passed into the sulcus round its base 
can feel the reflection of the wall of the rectum on 
to the prolapse, it is usually called prolapsus or pro- 
ciderdia; but if the finger cannot reach the bottom 
of the sulcus, or feel this reflection, it is spoken of 
as an intussusception. When the projection is large 
the surgeon may be able to feel the gurgling of coils 
of small intestine within its anterior part. In rare 
instances a stricture of the rectum may be forced down 
through the anus; the character of the orifice, its 
induration or ulceration, may indicate the nature 
of the case, but after reduction the diagnosis will 
be readily made. 

If the patient complains of severe pain and of 
inability to replace a projecting mass, and if it is 
oedematous and swollen, livid in colour, or perhaps 
even black and gangrenous in places, it is a strangu¬ 
lated prolapsus, in which strangulated internal piles 
can usually be recoguized. 

Where the projecting mass is solid, without any 
terminal orifice, it will be identified as a polypus. 
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The most common variety of polyp is a bright-red, 
soft, pedunculated growth about the size of a cherry, 
found in children and young persons, consisting of 
adenoid tissue, and called the glandular polyp ; it 
causes haemorrhage, and is the great cause of haemor¬ 
rhage in children; if strangled by the sphincter or 
associated with a fissure, there is acute pain. These 
polyps grow from the mucous membrane of the rectum 
proper. Firtn fibrous polypi are found only in 
adults, in the form of smooth rounded growths with 
a slender and often a long stalk. They vary much 
in size, spring from the ano-rectal junction, and are 
also known as anal fibromata. Villous polypi^ 
recognized from their velvety surface, rarely pro¬ 
trude from the anus. Small polyps may be found 
thickly scattered over the surface as far as the 
finger can reach. Cancerous masses are recog¬ 
nized by their hardness, their association with 
ulceration, and the .fact that they infiltrate the 
wall of the rectum. Polyps are to be distinguished 
from internal haemorrhoids by their being distinctly 
pedunculated, while piles are sessile, and also by the 
fact that their pedicle is attached well above the 
sphincter ani; piles are swellings of the anal canal. 

3. Examine the rectum.—For this, the right fore¬ 
finger, protected by a rubber finger-stall or glove 
and well greased, is gently introduced into the bowel, 
while the patient “ strains down ** to relax the 
sphincter muscle; in this way the tone of this muscle 
can be determined. The finger should be passed in 
to its full length, and gently swept round the bowel, 
feeling especially for any narrowing of its calibre, 
any induration of its walls, and any breach in the 
smooth mucous surface; by sweeping the finger 
round, a mucous or soft gelatinous polypus may be 
caught, or even have its pedicle tom across. It is 
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necessary to use the utmost gentleness in this ex¬ 
amination, where there is any ulceration of the 
surface, or stricture, as forcible pressure has been 
known to rupture the thinned and infiltrated bowel. 

In the male, the prostate, the base of the bladder 
when full, and the vesiculae seminales can be felt in 
front of the rectum; in the female, the cervix uteri 
projects back towards the sacrum and is plainly 
felt through the rectal wall; in both sexes, the 
sacrum and coccyx are felt behind, and the ischial 
8j)ines and tuberosities at the sides. These parts, 
either in their natural condition or enlarged, must 
not be mistaken for disease of the rectum. 

By means of a suitable speculum the interior of 
the bowel can be examined with the eye, and the 
characters of any ulceration or new growth, or pro¬ 
jection from the surface, as well as the condition of 
the vessels of the mucous membrane, can be deter¬ 
mined. It must be passed with care, and only after 
the finger has demonstrated the safety of passing it. 

It will be most convenient to discuss first of all 
the diagnosis of those lesions which are revealed by 
the speculum, but which are not detected by the 
finger. Immediately within the anus the submucous 
viiiiis may be found congested, tortuous, and en¬ 
larged, and visible as a venous plexus beneath the 
mucous membrane ; this is best described as hcBmor- 
rkoidal varix ; it is a common condition, and gives 
rise to itching about the anus, sometimes to haemor¬ 
rhage, and it may run on to the formation of piles. 
A ncBvus of the rectum may be met with as a hvid, 
raised, soft, compressible, circumscribed swelling of 
the lining of the bowel; the only symptom it occa¬ 
sions is severe ha)morrhagc from time to time ; being 
a congenital disease, it will usually be found in chil¬ 
dren and young persons. These two affections will 
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be distinguislied by the position of the dilated vessels, 
and by the ncems forming a distinct soft bulging of 
the surface in which individual vessels are not per¬ 
ceived, while the varix does not form a tumour 
and individual veins are seen with clear spaces 
between them. 

A very different condition is that in which the 
mucous membrane is found of a uniform deep-red 
colour without its normal glistening look, is hot 
to the touch, and occasions an aching or burn¬ 
ing pain to the patient, and an increased secretion 
of rectal mucus; tliis is chronic catarrhal •proctitis. 
Sessile deep-red projections from the mucous mem¬ 
brane of the anal canal are to be recognized as 
internal hmmorrhoids; these vary somewhat in 
appearance, some being very livid, others being of a 
bright-red colour and bleeding very readily; they are 
usually too soft to be detected by the finger, but 
if of long standing, and occasionally prolapsed and 
strangled, they may become firmer and distinctly 
palpable. 

The various forms of polypi already mentioned 
may be seen by the speculum. The villous polypus, 
forming a sessile warty or papillated tumour, or 
consisting of numerous detached villi, and then 
called polyadenoma, may only be detected by this 
means of examination ; it will be distinguished from 
cancer by the absence of induration of the rectal wall. 

The inner orifice of a fistula may be seen, and 
a probe can be introduced to detect the course of 
the sinus; the orifice can generally be felt. The 
surgeon will recognize two forma of blind or in¬ 
complete internal fistula, in one of which the sinus 
passes outwards under the skin causing induration 
and lividity by the side of the anus ; while in the 
other the probe passes up along the gut, either in 
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the submucous tissue, or outside the bowel in the 
superior pelvi-rectal space. By the thickness or thin¬ 
ness of the tissues overlying the probe in the sinus 
the surgeon will distinguish between the latter two. 
In some cases of simple stricture of large calibre the 
finger fails to detect the narrowing, owing to the 
absence of induration, but the contraction is ren¬ 
dered visible by the speculum; the size and shape 
of the opening, as well as its lack of dilatability, will 
at once enable the surgeon to diagnose it. The 
speculum will, of course, expose to view the anal 
fissures and irritable ulcers already mentioned. 

The affections of the rectum which the finger 
detects may be grouped into ulcers, fistulce, com¬ 
pression of the bowel from without, stricturcy and 
new growths of the rectum. 


Ulcers op the Rectum 

An ulcer is detected by the absence of the per¬ 
fect smoothness of the mucous lining of the bowel. 
The features to be specially recognized in reference 
to any rectal ulcer are—(a) whether it is the inter¬ 
nal orifice of a "fistula (this can only be determined 
by making an effort to pass a probe along it); (6) 
whether single or multiple ; (c) whether attended 
with other changes in the coats of the bowel. The 
ulcer may be found on an internal pile or polypus 
as a result of injury in the act of defsecation. Chronic 
ulceration of the rectum is very often the result of 
infection, and the surgeon must try to identify the 
particular organism concerned. 

An ulcer found in a person known to be suffer¬ 
ing from tuberculosis is probably a tubcrculmis ulcer ; 
and if the ulcers are multiple and there is slight 
thickening of the edge of the sore, or yellow 
tubercles are seen in the mucous membrane, or the 
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tubercle bacillus is found in the pus, the diagnosis 
is established. Tuberculous fistiilac are often associ¬ 
ated with tuberculous ulcers. 

In other cases the amoeba of dysentery, the gon¬ 
ococcus, or the SpirochcBta pallida will be isolated 
from the discharge, and the ulcer thus shown to be 
in the one case due to dysentery, in another to 
gonorrhoea, and in a third to syphilis. Where only 
staphylococci, streptococci, and the Bacillus coli are 
found in the discharge, one or other of them may be 
found to be more abundant or more vigorous than the 
others, and to be the probable cause of the ulceration. 

If the ulcer has a thickened base, and an everted 
raised edge, with an uneven warty surface, it is a 
cancerous ulcer. 

Strictures of the Rectum 

Lastly, we must speak of the diagnosis of the 
conditions leading to narromng of the calibre and 
induration of the walls of the rectum ; these are often 
met with together, and are recognized by the finger. 
If the bowel is found to be narrowed, notice par¬ 
ticularly the position and extent of the narrowing, 
the character of the mucous membrane at the seat 
of stricture, and whether there is ulceration or a 
nodular thickening of the mucous membrane. The 
rectum may be displaced or compressed by swell¬ 
ings or other pathological changes outside it; the 
commonest instance of this is hypertrophy of the 
prostate, which is recognized as a firm rounded mass 
bulging into the front of the bowel. Abscess in or 
around the prostate forms a very tender fluctuating 
tumour in the same position, and malignant tumours 
may develop in this situation, eventually infiltrating 
the walls of both the bladder and the rectum. Tuber¬ 
culous vesiculse semiuales bulge into the bowel higher 
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up, and tumoura springing from thn pelvis may com¬ 
press the bowel. In the female a retroverted uterus, 
or a tumour of the uterus or ovary, may have a 
similar effect. In both sexes, but more often in 
women on account of the greater frequency of pelvic 
inflammation in that sex, the bowel may be bound 
down by firm fibrous bands. The surgeon will 
recognize these conditions by the position of the 
compressing masses, and by the other signs and 
symptoms occasioned by them, and particularly by 
noticing that the rectal walls are not infiltrated or 
fixed, but glide more or less freely over the com¬ 
pressing structures. 

If about 1^ in. from the anus a narrow circular 
crescentic fold is felt, with healthy mucous membrane 
covering it, And there is no history of previous in¬ 
jury or disease, it is a congenital fibrous stricture due 
to imperfect fusion of the hindgut with the anus. 
It is more common in women than in men, and is 
usually noticed early in life. 

The lower end of the rectum may be narrowed 
as the result of cicatrization of wounds, accidental 
or operative —traumatic stricture. 

If the bowel is found narrowed and the wall a 
little hardened by irregular bands of unyielding 
tissue, the stricture is due to the cicatrization of 
ulcers^ some of which may be found still present 
both above and below the healed ones. There may 
be a history of gonorrhoea, or of syphilis, or of dys¬ 
entery, which will throw light upon the cause of the 
original ulcer. 

If in a female patient there is found a firm stricture 
of the rectum of some length, the wall of the bowel 
tough and rubbery, and there is or has been chronic 
enlargement with perhaps softening and breaking 
down of the inguinal glands and an oedematous 
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thickening of the labia, it is a case of lympJio-granuloma 
inguinale. Confirmation of this diagnosis is afforded 
by obtaining a positive result with Frei’s skin test. 
(See p. 638.) 

If the surgeon discovers a nodular mass infil¬ 
trating and inseparable from the wall of the rectum, 
diagnosis of cancer of the rectum is to be made. The 
surface is usually ulcerated and uneven and bleeds 
more or less readily, so that there is a history of 
muco-sanious discharge. Many patients still consult 
the surgeon when the growth is already advanced, 
and much of what follows applies to the clinical 
findings in such cases. Early diagnosis will be made 
only if the surgeon examines with the finger and the 
proctoscope every case with suspicious symptoms, 
and removes for examination a portion of any mass 
felt or seen which appears to be invading the rectal 
wall. The growth may be annular and narrowing 
the bowel, or limited to one side and slightly polypoid. 
An annular growth is sometimes prolapsed into the 
bowel below and is felt as an intussusception with 
firm ulcerated or nodular surface; it may thus strik¬ 
ingly resemble to the touch some cases of cancer of 
the cervix uteri. The surgeon should carefully notice 
the situation of the growth, its vertical and transverse 
extent, the mobility of the rectum over the sacrum, 
bladder, prostate, vagina, and uterus, the degree 
to which the lumen of the bowel is narrowed, the 
presence or absence of secondary nodules in the bowel 
above or below the primary growth or in the cellular 
tissue behind the rectum, any enlargement of the 
inguinal or pelvic glands or of the liver, and especially 
any sign of obstruction, such as distention or tender¬ 
ness of the colon and csBCum. 

The relative proportion of growth and ulceration 
differs much: in some cases the bowel becomes 
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completely blocked by the nodular masses of growth, 
while in other cases the neoplasm quickly ulcerates, 
and the rectum may be converted into a cancerous 
chasm with firm irregular walls, often extending 
into the bladder or uterus or vagina. Cancer in its 
late stages is not infrequently complicated with com¬ 
plete external fistulae, which may open into the 
bowel above or below the constriction ; recto-vesical 
fistula will be recognized by the escape of flatus and 
ficccs with the urine, usually associated with great 
pain during and after the act of micturition. Recto¬ 
vaginal fistula is recognized by the passage of faeces 
through the vagina. 

Cancer of the rectum is columnar carcinoma ; it 
may extend into the anal canal and even project 
from the anus. It is common after the age of 45, 
but may be met with in quite young adults. Cancer 
originating in the anal mucous membrane is squamous 
carcinoma; it may extend a short distance up> 
the bowel, but is more prone to extend towards the 
buttocks. Much less common than cancer of the 
rectum, it occurs only in elderly people. 

Sarcoma of the rectum is occasionally met with. 
It is recognized by the large size of the tumour ; 
ulceration is late, and haemorrhage, when it occurs, is 
profuse. This condition can only be diagnosed with 
certainty by microscopical examination of a piece 
of the tumour. Simple tumouis of the rectum also 
occur—adenoma, lipoma, myoma, and fibroma. They 
are recognized by their smooth outline, by their cover¬ 
ing of unaltered mucous membrane, and by their 
non-infiltrating growth. With the exception of the 
polypoid variety of adenoma, simple tumours are 
very rare. 

The finger in the rectum will readily detect masses 
of impacted. fwceSp or foreign bodies that may have 
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been swallowed or introduced tlirough the anus, or 
an impacted gall-stone. 

If the patient complains of severe burning, sting¬ 
ing, or shooting pain of a paroxysmal nature in the 
bowel or anus, and after a thorough examination 
of the bowel no local lesion can be found, and if 
there is no disease of the urinary organs, nor tumour 
in the pelvis, and particularly if the patient is sub¬ 
ject to neuralgia elsewhere, the affection may be 
described as neuralgia of the rectum. 

The congenital deformities of the anus and rectum, with 
one exception, have been considered at p. 534. 

A congenital malformation which may be over¬ 
looked for some time is narrowing of the anus ; in 
this case the meconium escapes, but after a time 
attention is drawn to the fact that the faeces are 
passed with difficulty and that they are of very 
small diameter. The anus at birth should readily 
admit the surgeon’s little finger. 



CHAPTER XL 


DIAGNOSIS OF DISEASES OF THE PENIS 

Congenital malformations. —^Defective develop¬ 
ment of the lower wall of the urethra, or hypospadias, 
results in the urethra opening at some point on 
the under-surface of the penis. Three varieties lire 
met with ; (1) hypospadias glandis^ the meatus being 
situated at the junction of the glans and body, in 
the position usually occupied by the fraenum of the 
prepuce, which in these cases is slit below and covers 
the glans like a'cowl; (2) hypospadias penis ^ wheie 
the urethral opening is placed on the under 
surface of the body of the penis, which is usually 
stunted ; and (3) hypospadias perinealis, or complete 
hypospadias, a condition in which the urethra opens 
in the perineum, associated with cleft scrotum and 
an imperfect development of the penis which re- 
setnbles an hypertrophied clitoris. These patients are 
also known as pseudo-hermaphrodites. A cleft of the 
penis along the dorsum is known as epispadias; when 
complete it is associated w’ith extroversion of the 
bladder. 

The prepuce. —If the prepuce cannot be drawn 
back over the glans with ease and without pain the 
patient has phimosis. If, when the prepuce is drawn 
back, the glans is curved downwards, the frsenum is 
too tight. If the prepuce, having been drawn back, 
cannot be replaced over the glans, the condition is 
known as paraphimosis, and when the constriction of 
the prejjuce is tight a roll of cedematous mucous 
uiejiibr^ne rises up behind the congested glans, and 
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still farther back the skin of the penis is swollen, 
while between these two swellings deep down in a 
sulcus is the tight margin of the prepuce. The pre¬ 
puce is often too long, but if it can be properly 
retracted this condition is not phimosis. 

Phimosis may be congenital or acquired. The con¬ 
genital form is recognized by the history. It is due 
either to narrowness of the orifice preventing its 
passing back easily over the glans, or, more com¬ 
monly, to adhesion of the prepuce to the glans. The 
condition can easily be recognized by attempting to 
draw back the prepuce. A very tight congenital 
phimosis may after a long time lead to great dila¬ 
tation of the prepuce. Acquired phimosis may be 
caused by oedema, either inflammatory or part of a 
general dropsy, by solid oedema, by a hard chancre, 
by chronic balanitis causing adhesion of prepuce to 
glans, by cicatrices narrowing the orifice of the pre¬ 
puce, by growths, or by elephantiasis or great disten¬ 
sion of the scrotum by hydrocele, etc., dragging upon 
the sheath of the penis. Any one of these condi¬ 
tions may be combined with congenital phimosis. 
Acquired phimosis is often met with in morbus cordis 
and chronic nephritis, gonorrhoea, chancre, primary 
syphilis, and after the healing of chancres of the 
prepuce. Solid oedema or hypertrophy of the pre¬ 
puce may be caused by syphilis. 

When under a congenitally tight foreskin a lump 
of stony hardness is to be felt, it is to be diagnosed 
as a preputial calculus ; if a probe is passed beneath 
the prepuce it gives a grating sensation as it touches 
the stone. These calculi are not to be confounded 
with the firm but yielding induration of a hard 
chancre, epithelioma, or gumma. 

Discharge from the prepuce may be caused by balan- 
tis, urethritis, soft sore, primary syphilis, epithelioma 
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or warts. When the prepuce can be withdrawn 
tlie diapjnosia is simple {see below), but if there is 
phimosis care is required to arrive at a right con> 
elusion, and it may be necessary to slit up the 
prepuce to allow of an early and exact diagnosis. 
The orifice of the prepuce is to be w'ell cleaned 
by syringing or careful wiping, and then the sur¬ 
geon should endeavour to expose the meatus urin- 
arius, and at the same time press forwards* along 
the urethra : if pus is seen to flow from the urethra 
there is urethritis ; the pus should be examined for 
the gonococcus. A history of urethral discharge 
before the phimosis appeared, or of scalding pain 
along the urethra in micturition, or of chordee 
supports this conclusion, and if the meatus cannot 
be exposed the diagnosis may be made from these 
symptoms alone. If the discharge is sanious and 
not thick ci eamy pus, soft chancre is to be diagnosed ; 
the presence of chancres at the orifice of the prepuce, 
or the history of an ulcer before the phimosis, is 
strong corroboration of this diagnosis. 

When the swelling of the prepuce is not uniform 
and a distinct induration is felt at one part only, and 
there arc several small, firm glands in the groin, 
it is 'primary syphilis ; should the patient show the 
signs of secondary syphilis, the diagnosis is at once 
certain. In every case the discharge must be 
carefully examined for the S'pirochcBta pallida. 
If, in a man over 30 years of age, there is 
a chronic ■ progressive enlargement of the end 
of the penis, discharging a bloody watery fluid, 
and a red granular or fungating growth is seen 
inside the prepuce, or even ulcerating or fungating 
through it, it will be recognized as epithelioma^ 
especially if the inguinal glands are infiltrated. A 
similar swelling with a thin discharge, in a young 
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man, with a bright, florid, granular appearance of 
the growth, without any thickening of the base, 
would be loarts. When the discharge is purulent 
in character, and is found not to flow from the 
urethra, and there is no localized induration of 
the prepuce, the condition is balanitis. Where tlie 
inflamed prepuce can be drawn back the mucous 
surface is seen to be smeared with discharge, and 
presenting bright-red excoriated patches without 
any induration or ulceration. 

Ulcers on the penis. —The following ulcers 
are met with on the penis: 

Herpes. 

Simple fissure. 

Soft chancre. 

Hunterian or hard chancre (primary syphilis). 

Mixed chancre. 

Gummatous ulcer. 

Epithelioma. 

The first question that must be answered in a 
case of ulcer of the penis is. Is the lesion a hard 
chancre ? In many cases it quite clearly is not; 
whilst in others the signs of secondary syphilis— 
enlarged glands, a rash, sore throat, etc.—may be 
present and prove conclusively that it is. But, 
fortunately, it is possible to-day to make a cer¬ 
tain diagnosis in most cases by demonstrating the 
presence or absence of the Spirochceta pallida in 
the fluid obtained by squeezing and then scraping 
the surface of the sore, or withdrawn into a fine 
pipette. 

In any ulcer of the penis the surgeon should note 
the age of the patient, the previous history as regards 
venereal disease and sexual intercourse, the initial stage 
of the sore—whether a crop of vesicles, a pustule, an 
induration, a crack, or a wart—and the numh&r of the 
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ulcers. The sore must be examined to determine 
the amount of ulceration, the presence or absence 
of induration of its base and edge, and the amount 
of discharge. The glands in the groin must also 
be carefully examined and any enlargement, harden¬ 
ing, or fixation of them to the fascia or skin care¬ 
fully noted. 

1. If the sore is quite superficial, not extending 
through the mucous lining of the prepuce, is of recent 
origin, not indurated, and is attended with much 
itching and smarting, it is probably herpes praeputfalis. 
If the patient has suffered from similar attacks, 
and the affection is known to have begun in a 
group of tiny vesicles on a bright-red base, this 
diagnosis is certain. The inguinal glands may be 
slightly enlarged in this condition. 

2. A linear crack at the orifice of the foreskin, 
noticed immediately after connexion, which does 
not deepen or widen, and quickly heals up, is a 
simple fissure; this may be multiple and recurrent 
when there is phimosis; it is not infrequently seen 
at the fracnum when that band is tight. 

3. If an acute ulcer develops within a few days after 
exposure to possible infection, wears a punched- 
out appearance, with sharply cut edge, an excavated 
spongy base, without surrounding or subjacent in¬ 
duration, it is a soft chancre. This diagnosis is con¬ 
firmed if the sore is known to have commenced as a 
pustule, if the ulcer is multiple, and fresh ulcers 
form from time to time where cracks or erosions are 
in contact with the abundant purulent discharge, if 
there is inflammatory enlargement of an inguinal 
gland, and if the spirochicte cannot be found. The 
detection of the causal organisms of soft sore is 
always difihcult. Sloughing phagedmna and serpi¬ 
ginous ulceration may attack a soft chancre, but in 
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many of such cases there is evidence of previous 
constitutional syphilis. All soft chancres leave de¬ 
pressed cicatrices. 

4. If an ulcer has a smooth glistening base, a 
round sloping edge, thin watery discharge, and a 
sharply-defined, firm, elastic induration around it 
which blanches on gentle pressure, it is a hard ehancre. 
If the sore consists of a raised, flat, well-defined, 
elastic induration, either with or without ulceration, 
it is probably a hard chancre. The clearly-defined, 
not very vascular induration is the special mark of 
the initial lesion of syphilis; it may vary from a 
small papule or thin paper-like plate in the deeper 
layer of the skin, to a wide, very dense mass, with 
extensive ulceration. Additional evidence is afforded 
by noticing that the induration appeared from three 
to six weeks after infection (although there may have 
been a sore before), by the detection of multiple 
firm glands in both groins about the second week 
after the appearance of the induration, and by the 
appearance of the secondary eruptions and sore 
throat, etc. Although most commonly single, mul¬ 
tiple chancres do occur. A chancre leaves a scarcely 
noticeable scar on healing. Confirmation of the 
diagnosis rests upon the detection of the spirochiete 
and, after the lapse of a week or two from the first 
appearance of the chancre, a positive Wassermann 
reaction. 

5. If an ulcer has at first the character of a soft 
sore, and later on specific induration occurs, it is a 
mixed chancre, and constitutional syphilis will follow. 
The surgeon caimot assure a patient of his freedom 
from syphilis unless a period of at least six weeks 
from the date of exposure to infection has elapsed 
without the development of a specific induration; 
the occurrence of a soft chancre in no way protects 
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from or renders unlikely the subsequent development 
of a hard chancre. 

6. If the ulcer is deeply excavated with under¬ 
mined edge, and a tough or soft tenacious slough 
adheres to the base, and this has resulted from 
the softening down of a chronic induration of 
the penis in a man whose serum gives a positive 
Wassermann reaction, or who shows other signs of 
syphilis, it is a gummatous ulcer. There will not 
be glandular enlargement; the sore will yield to 
aiitisyphilitic treatment and leave a very depressed 
scar. 

7. If the ulcer is chronic, and steadily progressive 
in spite of treatment, with a warty irregular hard 
base, nodular everted edges, a foul watery or sanious 
discharge, and an infiltrating enlargement of one or 
more inguinal glands, it is epithelioma. 

Phagedsena is the name given to an acute gan¬ 
grenous, rapidly spreading inflammation of the penis, 
resulting, in persons with a low resistance, from a 
streptococcal infection superimposed upon a specific 
ulcer. 

Gangrene of the penis may arise in the course 
of specific fevers, or from paraphimosis, phimosis with 
concealed chancre, or sloughing phagedsena. 

Tumours of the penis may be grouped into 
the su'perficial and the deep. The surgeon should 
notice the mode of attachment or fixation of the 
tumour to the adjacent parts, and the history or 
signs of constitutional disease. 

If the tumour is a sessile or pedunculated out¬ 
growth from the skin or mucous membrane, with no 
surrounding induration, and with a branched irregular 
surface, florid and moist where covered by the fore¬ 
skin, dry and hard where exposed, it is a papilloma or 
wait These little growths are generally multiple. 



600 SURGICAL DIAGNOSIS [chap- 

and usually follow urethritis or balanitis; they may 
attain a large size, and then, if exposed to friction, 
may ulcerate superficially. A hom may be found 
on either the prepuce or the glans penis. 

A fiat sessile outgrowth of slight thickness and 
moderate induration, with a milk-white eroded 
surface, is a mucous patch. 

If the tumour infiltrates the tissue of the penis 
as well as grows from its surface, having a firm 
irregular outline, and a granular or warty surface, 
it is epithelioma. The patient is generally over 30. 
As a rule the growth quickly ulcerates, and spread 
to the inguinal glands occurs early. Cancer may 
grow out of sight under a tight prepuce, or by its 
bulk prevent retraction of the prepuce, and it may 
spread along the deep structures of the penis. 

A firm or boggy induration in thq prepuce or 
deep in the corpora cavernosa, which shows a ten¬ 
dency to adhere to the skin and to soften down, is 
a gumma; other evidence of syphilis and the efiects 
of specific treatment confirm the diagnosis. 

Very chronic indurations, which do not soften 
down, are movable under the skin, and situated 
apparently in the sheath of the corpora cavernosa, 
are gouty indurations; at least they are not gummata, 
they occur quite independently of syphilis, and are 
often associated with gout. Indurations of the penis 
are also found lingering for many months after injury 
to the part; they are sometimes spoken of as throm¬ 
bosis. Infiammation may spread from the urethra 
and lead to intense and obstinate induration of the 
corpora cavernosa. All deep indurations of the penis 
cause chordee. 

Melanotic tumours also occur on the penis. A mucous 
cyst of the urethra may project from thc' urinary 
meatus. 
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Gi^trices on the penis. —The initial lesion of 
syphilis does not leave a permanent scar; soft 
chancre leaves a depressed scar which may after a 
time wear out; gummatous ulcers leave permanent 
depressed, thin, ill-nourished scars, often having much 
])iginent in them. The extensive scars of phagedsena 
and of serpiginous ulceration are most common in 
the subjects of syphilis. 

Diseases of the urethra are considered in Chap. 
XLV. 
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DIAGNOSIS OF DISEASES OF FEMALE 
EXTERNAL GENITAL ORGANS 

Inflammations. — Vulvitis, vaginitis, and urethritis 

are recognized by the discharge from the inflamed 
surfaces, as well as by swelling, redness, heat, and 
pain ; often all three coexist. To determine the ex¬ 
istence of urethritis, the labia should be separated, 
and the meatus urinarius carefully wiped clean; 
the finger should then be passed into the vagina and 
pressed along the urethra, when a drop of pus may 
be seen at the meatus. The discharge should be 
examined for the gonococcus and other organisms 
to determine the nature of the inflammation. 

If a labium is swollen, reddened, cedeniatous, 
painful and tender, and is tense and fluctuates on 
the inner aspect posteriorly, it is an acute abscess of 
Bartholin’s gland. If the signs of inflammation are 
less intense it is a subacute labial abscess. 

A rapid sloughing of the vulva is sometimes seen 
in young children— ^noma vulvse. 

Tumours. —When, without any signs of inflani- 
matioQ, a fluctuating swelling is foimd bulging 
towards the orifice of the vagina beneath one 
of the labia minora, it is a cyst of Bartholin’s gland, or 
labial cyst 

A deep-red, painful and tender swelling at the 
meatus urinarius, attended with pain on micturi¬ 
tion, is a urethral caruncle; this tumour is most 
common in women of middle and late life. Hyper¬ 
trophy of the nymphSB or great enlargement of the 
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iabla, with pendulous solid outgrowths, is not un¬ 
common. In the form of solid cedema or elephantiasis 
it occurs as a sequel to lympho-granuloma inguinale. 

A chronic ulcer with an irregular granular or 
fungating base and firm edges, growing steadily, 
with enlarged inguinal glands, is epithelioma. 

A small deeply pigmented tumour arising from 
the anterior part of the vulva, and bleeding early 
and severely, with rapid involvement of the inguinal 
glands, is a melanoma. 

Ulcers. —^Both Jiard chancre and soft chancre are 
common in this situation ; for their diagnosis see 
pp. 597, 598. Occasionally, numerous small punched- 
out superficial ulcers are found on the inner surface of 
the labia, on the nymphse, and on the clitoris, which 
result from the breaking-down of smjill superficial 
nodules; it is a rare disease, follioular vulvitis. Chronic 
ulcers with sloughy base and ragged edges are 
due to late syphilis; they may, when very chronic, 
be indurated, but the history and signs of consti¬ 
tutional syphilis distinguish them from the primary 
sore. 

Mucous patches and erosions are common in the 
secondary stage of syphilis. 

Degenerations. —There are two forms of de¬ 
generation of the vulva. Both are characterized by 
intense pruritus or itching. 

Leucopiakia is diagnosed when the skin and mucous 
membrane of the vulva of an elderly and, usually, 
multiparous woman are found covered with red 
raw patches on which the epithelium becomes heaped 
up, and which then become white, scarred, and con¬ 
tracted, so that the whole vulval orifice is narrowed 
and the labia minora arc smoothed out. Cracks 
and fissures are also found. If the condition is 
untreated, epithelioina develops. Kraurosis is much 
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more uncommon, affecting only the labia minora 
and vestibule in young women, and is further dis¬ 
tinguished from leucoplakia by the absence of cracks 
and fissures and of thickened epithelium, and by 
the greater contraction of the parts. Epithelioma 
does not follow. 



CHAPTER XLII 


DIAGNOSIS OF DISEASES OF SCROTUM, 
TESTICLE AND SPERMATIC CORD 

The scrotal tissues are freely movable over the 
testicle and cord, and this fact enables us at once 
to distinguish diseases limited to them from affec¬ 
tions of the scrotal contents. 

I. Diseases of the Scrotum 

The presence of superficial varicose veitus, of a 
'pendulous scrotum from relaxation of the dartos, and 
of hypospadias, with vertical cleaving of the scrotum 
into two labium-like halves, each generally contain¬ 
ing a normal testicle, is easily recognized. Want of 
development of the scrotum is associated with 
absence of the testicle from the scrotum, and may 
involve one or both sides. 

Redness of the skin of the scrotum may be 
due to— 

Intertrigo. 

Eczema. 

Erysipelas. 

Syphilis. 

Subjacent inflammation. 

Blood-staining. 

The surgeon should observe whether it is acute 
or chronic, a purely local affection or attended by 
signs of constitutional disease such as fever, syphilis, 
gout, and whether there is any sufficient local cause 
for the erythema, such as dirt. 

If it occurs -on the sides of the scrotum where it 
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is in contact with the thigh, and is accompanied by 
a similai change in the skin of that region, the sur¬ 
face being constantly moist, it is intertrigo. This is 
most common in young chil^en and in stout adults. 

If the surface is moistened with a thin discharge 
which stiffens linen, and in places is covered with 
thin scaly crusts of dried discharge, it is eczema. 

If the affection is acute and rapidly spreading, 
marked by a bright-red colour of the skin, with 
cedema, a tendency to vesication, smarting or itching 
pain with marked tenderness, and if it is assdciated 
with tender enlarged glands in the groins and with 
fever and severe constitutional disturbance, it is 
erysipelas. 

Occurring in young children as a part of a 
coppery-red eruption involving the nates as well as 
the scrotum, with flat papules, and perhaps moist 
mucous patches, it is a manifestation of congenital 

syphOis. 

The skin is reddened in acute inflammation of the 
testicle or epididymis, the signs of which are severe 
local pain, tenderness, and swelling. 

The discoloration from blood-staining is readily 
recognized by its colour and by its not disappearing 
when compressed. 

Swelling of the scrotum. —The surgeon must 
notice whether the swelling pits on pressure (cedema), 
fluctuates, or is solid. 

OBklema may be local, or part of a wider cedema 
from nephritis, heart disease, or obstruction to the 
inferior vena cava. If local, it is inflammatory or 
urinary; when the swelling is attended with red¬ 
ness, pain, heat, and fever, and especially if it affects 
only a part of the scrotum, it is inflammatory, and 
may be erysipelas or a commencing abscess. If, 
however, the swelling has come on suddenly during 
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an effort to pass water after a rupture or wound of 
the urethra, or has followed retention of urine from 
a tight stricture, or a perineal abscess, or a sudden 
discharge of pus from the urethra, and if the swelling 
is found to involve the.anterior part of the perineum 
as well as the whole scrotum, it is eosbravasoLion of 
urine. The swelling will spread to the penis and up 
over the belly, but not on to the thighs or around 
the anus; patches of skin may become gangrenous; 
the pulse becomes rapid and weak, while the tongue 
gets dry and brown. 

If the scrotal tissues arc greatly thickened, very 
firm, with large wart-like projections from the sur¬ 
face, and this condition of “ solid oedema *’ is the 
sequel to successive attacks of superficial erythe¬ 
matous swelling, it is elephantiasis. The parts often 
assume an enormous size, and the penis and the 
thighs may be involved. It is most common in 
natives or residents in Barbados, India, or tropical 
Africa, as the result of filariasis, but it may occur 
in persons who have never been out of England, 
idiopathically or as the result of operations on the 
inguinal glands or their destruction by inflammation. 

A condition like elephantiasis scroti, but charac- 
teiized by the presence of soft warty projections, 
which from time to time discharge a watery (lymph) 
or milky (chyle) fluid, is known as lymph scrotum. 
This is often associated with chyluria. 

If the swelling fluctuates, and there is redness of 
the skin, with heat, pain, and surrounding oedema, it 
is an abscess. 

If the swelling fluctuates, is tense, globular in 
shape, adherent to the skin in the centre, freely 
movable over the deeper parts, chronic and quite 
free from all signs of inflammation, it is a sebaceous 
cyst. Sebaceous cysts may be multiple. The white 
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colour of the contents of the cysts usually shows 
throufjh the thin skin. When small they form 
whitish, globular, hrm projections from the 
skin. 

Circumscribed solid tumours.— Flat dusky papules 
with fine desquamation of the surface are often seen 
during the period of secondary syphilis, and if these 
papules have a moist surface with a milk-white 
appearance, they are known as mucous patches ; the 
Spirochcela pallida can be found in the discharge, 
and there will be other signs of syphilis to corrob¬ 
orate the diagnosis. 

If the papules are quite small, firm, and 
red in colour, and the skin around is pigmented 
and the site of intolerable itching, the disease is 
prurigo. 

A chronic warty growth in the skin, covered 
by a scab, which, when removed, exposes a red 
granular surface, is a soot wart or epithelioma. If 
the wart infiltrates the skin, and is found to spread 
slowly and to deepen, in spite of local treatment, 
and especially if an inguinal gland on the same 
side becomes enlarged, this diagnosis is established. 
Frequently there are several warts present, although 
one only may show the characteristic signs of epithe¬ 
lioma. This disease is most common in chimney¬ 
sweepers, mule-spinners, and workers with tar and 
paraffin, and in men past 40 years of age. 

A slowly growing tumour movable under the skin 
and over the testicle and cord, with a lobulated out¬ 
line and well-defined edge, is a lipoma. 

Ulcers of the scrotiini should be examined 
in the same way as ulcers of the penis {see p. 596): 
but spebial care should be taken to notice whether 
the ulcer is adherent to the testicle, or if it is the 
orifice of a sinus leading into the testicle. 



XLii] ULCERS OF SCROTUM 609 

If the ulcer is acute, sharply cut, with deep 
spongy base, red areola, and purulent discharge, and 
if it was noticed a few days after coitus, or if it has 
developed in succession to similar sores on the penis, 
it is a soft chanore. 

If the ulcer takes the form of a well-defined raised 
induration, with abraded or ulcerated surface, and a 
serous discharge, in which the SpirochcBta pallida 
is found, it is a hard chancre. There will be firm, 
enlarged glands in each groin. 

If the ulcer is chronic, sinuous or serpiginous, 
with depressed smooth base, or is in the form of a 
deeper chasm with undermined edges and a tough, 
yellow, sloughy base, it is a tertiary syphilitic ulcer. 
The blood serum will give a positive Wassermann 
reaction. 

If the ulcer is chronic, slowly but steadily 
advancing, with induration of the base and around 
the edge, and a warty surface, it is epithelioma. One 
or more firm enlarged glands will be found in the groin. 

Some ulcers are traumatic in origin or result from 
the separation of sloughs. Sinuses are either urinary 
or tuberculous ; in one case urine flows from them, 
and in the other there is tuberculous disease of the 
testicle or epididymis. 

If the base of the ulcer is formed by the testicle 
which projects beyond the skin, it is known as hernia 
testis. In such a case the character of the protruding 
mass, the part of the testicle adherent tj it, and 
the discharge should be carefully examined. 

1. If the base of the ulcer projects but little and 
is formed of granulations of a pale-pink colour, 
and the outline of the testicle is either unaltered or 
only moderately enlarged, it is due to a growth of 
granulations from the tunica vaginalis and tunica 
albuginea. 
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2. If the base of the ulcer is more prominent, of 
an ash-grey sloughy appearance, with a thin dis¬ 
charge in which spermatozoa are found under the 
microscope, and the outline of the testicle is greatly 
altered from more or less of its structure being pro¬ 
truded through the scrotum, it is due to softening 
and sloughing of a gumma of the testicle, with pro¬ 
trusion through an opening in the skin. There 
will be a positive Wassermann reaction and other 
evidence of syphilis. 

3. If the ulcer is on the outer side of the scrotum, 
with a pale-grey base formed by a protrusion from 
the epididymis, the rest of which is enlarged and 
nodular, it is tuhercidous. The discharge is thin pus 
with caseous or cretaceous flakes, and never contains 
spermatozoa. This form of protrusion may occasion¬ 
ally be met with in connexion with the body of the 
testicle. 

4. Hernia testis may follow the opening of 
any abscess in the testicle, and so may occur in 
the rare cases of acute orchitis which terminate in 
suppuration. 

6. If the testicle is greatly enlarged, and all the 
signs of malignant disease (see p. 626) are present, 
with an irregular mottled mass protruding h:om an 
ulcerated opening in the skin, and an abundant 
sero-saniouB discharge, the protrusion is maligrtant. 

Gangrene of the scrotum is most commonly 
caused by extravasation of urine; it also results 
from erysipelas, frost-bite, or thrombosis after acute 
fevers. Death of the entire scrotum, analogous to 
noma mlow, is occasionally seen. 

II. Diseases op the Contents op the Scbotum 

The surgeon may find one or both of the testicles 
absent or too small^ and, if so, he has to distinguish 
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between the congenital and the acquired forms of 
these affections. 

Absence of testicle. —If the corresponding pouch 
of the scrotum is and always has been small, and no 
scar is visible in it or in the groin, while there is no 
trace of testicle or cord to be felt, it is a case of 
undescended testicle. The surgeon must seek for the 
gland in the inguinal canal, the iliac fossa, the groin, 
or the perineum. (See p. 626.) If, however, a linear 
cicatrix is seen in the scrotum or groin, and the 
testicle cannot be found elsewhere, it is a case of 
ccistraiion. 

Smallness of testicle. —This mav be due to 
imperfect development, or to wasting of the organ. 
The surgeon should notice whether the whole testicle 
IS absent, the vas deferens being entire, or if the 
body of the testicle alone is absent, or the body 
small; and, further, he should notice any scars in 
the scrotum or adhesion of the organ to the skin. 
Entire absence of a part is a congenital deformity; 
in wasting of the organ its remnant is always to be 
detected. A small size of the left testicle is not 
uncommon in association with varicocele, and is to 
be distinguished from wasting of the organ by the 
aosence of softening or of nodular induration. The 
known causes of wasting of the testicle (affecting the 
body only) are acute inflammation, most commonly 
as a complication of mumps, injury, tuberculous 
disease of the same or of the opposite testicle, injury 
to the spermatic artery during or as the result of 
operation on or around the spermatic cord, and aortic 
aneurysm blocking the orifice of the spermatic artery. 

EXAMINATION OF INTRASCROTAL SWELLINGS 

The first thing to determine about any scrotal 
tumour is whether the swelling is confined within 
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the scrotum or extends up into the groin; to do 
this it is only necessary to seize the root of the scro’ 
turn between the forefinger and thumb ; if the tumour 
is then felt to be entirely below the hand it is a 
scrotal tumour^ but if a part of the tumour is felt to 
pass up between the finger and t;humb it is an inguino- 
scrotal tumour. Two difi&culties sometimes arise in 
applying this test: (1) A scrotal tumour may be so 
large and fill out the scrotum so fully that it is diffi¬ 
cult, or even impossible, to seize the scrotum above 
it: in such a case it is enough to feel along the 
inguinal canal to determine whether the swelling 
extends into it, or not. (2) In many cases of what 
are regarded as scrotal tumours the spermatic cord 
is enlarged : such enlargement must not be mis¬ 
taken for an actual extension of the swelling up 
into the groin. 

Inguino-scrotal swellings will be considered in the 
next chapter ; here the diagnosis of purely scrotal 
swellings will be dealt with. 

Having determined that the swelling is wholly 
contained within the scrotum, the next point to 
clear up is its relation to the testicle and cord. First try 
to find the testicle, which will be recognized by its 
size, shape, consistence, and the special sensation 
experienced by the patient when it is compressed. 
In some cases the testicle can be seen. If the testicle 
can be separated from the swelling, notice whether 
they are connected at any part. In the same way 
determine whether the swelling is separable from 
the spermatic cord or forms a part of it. It must 
be borne in mind that swellings of the tunica vaginalis 
surround the testicle, and if tense prevent the palpa¬ 
tion of that organ, and are inseparable from it. 

The second great fact to determine about a scrotal 
swelling is whether it has any connexipn with the 
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abdominal cavity, and of this there are two signs— 
an “ impulse ” on coughing, and reducibility. 

Hold the swelling lightly between the fingers and 
thumb, and get the patient to give a vigorous cough : 
if a sudden enlargement of the part is felt, it is an 
Impulse. The movement in a stout or pendulous 
abdomen must not be mistaken for an impulse. 
An impulse in a scrotal swelling shows either (1) 
that intraperitoneal fluid is driven into it by the forced 
expiration of the cough, or (2) that the impediment 
which the cough offers to the venous return from 
the part causes a venous distension that can be felt. 
To test for reducibility the patient must lie on his 
back, and the surgeon should raise the scrotum and 
then gently compress the swelling. If by this means 
it is reduced in size or disappears, it shows that it 
partially or wholly consists either (a) of fluid which 
can be returned into the peritoneal cavity, or (&) 
of venous blood which ciin be emptied into the 
spermatic veins. 

Having cleared the ground by this examination, 
we have to notice the general characters of the 
tumour—its size, shape, consistence, sensitiveness, 
the signs of inflammation or of infectivity, the state 
of the constituents of the spermatic cord and of 
the inguinal, iliac, and lumbar glands, the existence 
of disease of the urethra, bladder, prostate, or seminal 
vesicles, and the history of the affection. To discuss 
the diagnostic importance of all these points would 
be to repeat much that will be found in Chap. XIV, 
but points which arc of special interest in the diagnosis 
of scrotal tumours must here be noticed. 

The epididymis must be distinguished from the 
body of the testicle; in the normal state this is 
quite easy, and it is to be noticed that enlargement 
of the epididymis, even when it attains a great size, 
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does not obscure its outline, but that enlargement 
of the testicle proper soon blurs the outline of the 
epididymis so that it becomes indistinguishable. 
The fact, therefore, that the two parts of the organ 
cannot be distinguished is evidence that the disease 
is in the body of the testicle. Even where disease 
originating in the epididymis spreads to the testicle, 
e.g. tubercle, the separate outline of the epididymis 
can generally be made out. 

With very rare exceptions disease of the tunica 
vaginalis is attended with fluid eflusion into its 
cavity, and the fluid surrounds and obscures the 
testicle. A fluid swelling in the scrotum in which 
the outline of the testicle is lost is to be regarded, 
therefore, as an effusion into the tunica vaginalis. 
The size, shape, and tension of such swellings vary 
greatly ; if small and lax the fluid may be displaced 
and the testicle felt through it. In some cases a 
part or even the whole of the serous sac over the 
testicle is obliterated, and an effusion into the un- 
obliterated portion will then form a fluctuating 
swelling above the testicle and attached to it. The 
history of the case, and the character of the fluid 
in the sac, will enable a diagnosis to be made. 

Serous effusions are generally translucent, if care 
is taken to stretch the scrotal tissues and so make 
them as thin as possible, and to use a strong light. 
The best way to examine a scrotal swelling for 
translucency is to put the palm of the hand of the 
same side behind the scrotum, and by gently approxi¬ 
mating the fingers and thumb stretch the scrotum 
over it; a bright light is placed on the side towards 
the thigh, when the surgeon, with his eye on the 
opposite side, will cut off the rays of light passing 
over the scrotum by using his free hand as a screen. 
When possible this examination should be made in 
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a dark room. By holding the hand in this par¬ 
ticular way the opaque penis is held aside, and the 
scrotal tissues are easily stretched. 

A serous cllusion may be opaque i£ the coverings 
are imusually dense ; it may also lose its translu- 
cency by admixture with blood or a considerable 
quantity of fat. When examining a translucent 
swelling, care should be taken to notice any shadow 
that may indicate the position of the opaque 
testicle. 

In examining the spermatic cord, pains should 
be taken to distinguish between an enlargement (1) 
of the cord-like vas deferens or (2) of the tortuous, 
compressible, worm-like veins, (3) a swelling of the 
cellular tissue of the cord producing a general full¬ 
ness obscuring the outline of its several constituents, 
and (4) the addition to the cord of some adventitious 
structure, solid or fluid. 

Scrotal swellings must first of all be separated 
into those connected with the cord, and those con¬ 
nected with the testicle and tunica vaginalis. 


SCROTAL SWELLINGS OF TUE SFERMATIC CORD 

1. If the swelling is elongated, tortuous in outline, 
soft, compressible, easily reducible in the recumbent 
position, and opaque, it is a varicocele. This affec¬ 
tion is almost invariably on the left side, and its 
characters are quite unmistakable. The swelling has 
an impulse on coughing. If after reduction a finger 
is placed over the external ring, and the patient 
stands up, the swelling slowly fills from below. 
When a part of a varicocele is incompressible and 
irreducible, it is thrombosed: if this is recent, the 
part is tender. 

2. If the swelling is tense, globular, smooth, trans¬ 
lucent, and fluctuating, it is a hydrocele of ths cord ; 
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and i{ on steady pressure tliis swelling is reduced, 
there is a narrow communication with the peritoneal 
cavity. A^hydrocele^of the c6rd may be so tense 
that fluctuation is very difficult to appreciate; 
it may be so small tliai the test of trail si ucency 
cannot be applied. Like all swelliugs of the cord, 
it is fixed by gently pulling down the testicle. 

3. If the swelling is solid, opaque, irreducible, 
soft, and lobulated, it is a lipoma. Great care is some¬ 
times necessary to distinguish this from an irreducible 
epiplocele with a very small stalk of omentum ex¬ 
tending into the abdomen. But with care the stalk, 
however small, can be made out, and there will 
usually be a distinct history of reducibility in the 
early stage of the affection. The lobulation of omen¬ 
tum is finer than that of a lipoma. 

4. A solid swellmg, softer than a lipoma, lobu¬ 
lated, and growing steadily, is a myxoma, buch a 
tumour may be multiple, or associated with myxoma 
of the subcutaneous tissue of the scrotum. 

5. Tuberculous and malignant growths may occur 
in the cord; they are secondary to similar affections 
of the testicle, and hence the diagnosis is usually 
easy. The tuberculous deposits tend to soften, 
burst, and leave sinuses. The malignant deposits 
infiltrate widely, ulcerate, and fungate. 

6. A large, ill-defined, irreducible, opaque sweUing 
of the cord forming rapidly after an injury or a severe 
strain is a hsematocele of the cord. 

7. Other affections of the cord are the uniform, 
tender enlargements of the vas in infiammation 
spreading from the urethra, the firmer and often 
beaded or nodular enlargements ot the vas in cases 
of tuberculous epididymitis, the general fullness of 
the cord in malignant and other tumours of the 
testicle, and the extension up along the cord ot 
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malignant growths of the testicle. A spermatic cyst 
may be foimd in the cord; it is indistingtiishable 
from a hydrocele until the fluid is drawn off and 
examined microscopically. 

SWELLINGS OF 'OlE TESTICLE AND TUNICA 

VAGINALIS 

1. If the swelling surrounds the testicle, fluc¬ 
tuates, and is translucent, it is a vaginal hydrocele. Of 
this tumour several varieties may be recognized : 

1. If the swelling has formed slowly and is irre¬ 
ducible, it is the common chronic vaginal hydrocele. 

ii. If the swelling has formed rapidly and is 
attended with redness and oedema of the scrotum, 
pain and tenderness, it is an acute vaginal hydrocele. 
This is met with as a complication of acute epididy¬ 
mitis and as the result of infected wounds of the 
tunica vaginalis or of the injection of irritants into 
its cavity. The scrotal swelling and the tenderness of 
the parts often prevent the detection of translucency. 

iii. If the swelling can be emptied into the 
abdomen, it is a congenital hydrocele. 

iv. If the swelling extends some distance up the 
cord in an infant or young child, but is irreducible, 
it is an infantile hydrocele. 

2. If the swelling surrounds the testicle, and 
fluctuates in all parts, but is not translucent, it is 
an opaque effusion into the tunica vaginalis. Of this, 
again, there are several varieties, which may be 
thus distinguished; Inquire into the duration of 
the swelling, and especially whether there has been 
any suduen enlargement of an old swelling, or 
wheth‘'5r there has been any injury to, or operation 
upon, the part, and notice the condition of the scrotal 
coverings, whether they are thickened or hardened, 
or ecchymosed. 
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i. Where the swelling has quickly supervened 
upon an injury to the part, or has immediately 
followed a surgical puncture of the tunica vaginalis, 
it is a vaginal hcBmatocele, 

ii. Where a chronic swelling has suddenly en¬ 
larged, generally as a sequel to an injury, it is a 
vaginal hcBmatocele, the result of haemorrhage into 
a chronic vaginal hydrocele. 

iii. Where the swelling is of very long standing, 
and the scrotal tissues are thick and firm, the 
opacity is probably due to calcification or other 
degenerative changes in the tunica vaginalis. The 
result of tapping the swelling will clear up the 
diagnosis. 

iv. Where the swelling has all the usual characters 
of a chronic vaginal hydrocele, except its translu- 
cency, and there is no evidence of sudden increase 
of the swelling, nor of even slight injury, and the 
coverings of the scrotum are thin and supple, the 
opacity is due to a change in the fluid, probably to 
a considerable admixture of fat— galactoceht or milky 
hydrocele —^possibly to a very great addition of 
choUsterin. Only puncture and examination of the 
fluid can determine the point. 

3. If the swelling does not surround the testicle, 
but can be traced as a translucent fluctuating tumour 
on top of and distinct from the testicle, it is a 
hydrocele of the epididymis, or spermatocele. Occasionally 
the lower part of a vaginal hydrocele sac becomes 
obliterated, and effusion, occurring into its upper 
part, forms a fluid swelling on the top of the 
testicle. The history of the case may enable the 
surgeon to make a correct diagnosis, but if not, the 
character of the fluid withdrawn on tapping makes it 
plain: the fluid of a chronic vaginal hydrocele is 
always yellow in colour; that of an encysted hydrocele 
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is either colourless, or milky from admixture with 
semen. 

Spermatocele may be multiple; the tumour iu 
such a case is very irregular, and it may be quite 
difficult to identify the testicle. In other cases there 
is a vaginal hydrocele as well as an encysted hydrocele; 
then the latter is only detected after emptying the 
tunica vaginalis. Spermatocele may rupture into a 
vaginal hydrocele, and then on tapping the swelling 
the yellow fluid may be a little opalescent and 
spermatozoa may be found in it. 

In all cases of hydrocele it is essential to deter¬ 
mine the position of the testicle. If the parts were 
previously normal, in vaginal hydrocele the testicle 
will be at the back and lower part of the sac. But 
if the testicle is rotated, it will be in front and at 
the lower part; and as there will be nothing in the 
history of the case or in the condition of the other 
testicle to indicate this, it must be determined by 
examination., A spermatocele is usually above or 
behind the testicle, but it may be on either side ; if 
multiple they may surround the testicle. There 
are three means of determining the position of the 
testicle in a hydrocele : 

(а) It is more resistant to pressure than is the 
fluid. 

(б) It is tender to pressure, the patient feeling 
a sickening sensation when the testicle is com¬ 
pressed. 

(c) It is opaque. When determining the translu- 
cency of a hydrocele, always search for the opaque 
testicle. 


SOLID SWELLINGS OF THE TESTICLE 

In investigating any solid swelling of the testicle 
the surgeon must first determine what part of the 
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organ is affected—epididymis, testis proper, or both 
—because the seat of the disease throws great light 
upon its nature. After this he must carefully note 
certain special features of the case, which in this 
organ, as elsewhere, aid in diagnosis; these are— 
(1) the mode of onset of the swelling and its rate 
and direction of progress; (2) the size, consistence 
and outline of the swelling; (3) the sensitiveness 
of the testicle; (4) the involvement of the tunica 
vaginalis, scrotum, spermatic cord, prostate and 
seminal vesicles, and (5) the condition of the lym¬ 
phatic glands. As enlargement of the testicle often 
arises from extension of disease from the urethra or 
bladder, or as a part of a general infection, the 
surgeon must examine the urethra, prostate, and 
bladder, and search for evidence of a general infec¬ 
tion, especially for signs of tubercle, syphilis, gout, 
malaria, and mumps. 

The exact position and shape of the swelling and 
the seat of tenderness will enable the surgeon to 
determine the seat of the disease, but it must be 
borne in mind that the testicle may be partially or 
wholly rotated on its long axis so that the epididy¬ 
mis may present at the side, or in front, of the body 
of the organ instead of at the back. 

^1. The 'part of the testicle first affected. —^The^epi- 
didymis is the part first involved in gonorrhoeal and 
tuberculous disease, while the body of the organ is 
affected by these diseases only secondarily. The 
body is the primary seat of syphilitic disease, of new 
growths, and of some of the rarer forms of infiam* 
mation—^those due to mumps, gout, and malaria. 

2. Disease of the urethra, prostate, arid bladder is 
the most frequent cause of swellings of the testicle; 
in every case care should be taken to determine 
whether such is present. The disease may be very 
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slight and unobserved by the patient, or there may 
be obvious urethral discharge, or a clear history 
of stricture, enlargement of the prostate, cystitis, 
urethral instrumentation, or vesical calculus ; but if 
not, a specimen of freshly passed urine should be 
examined for flakes which, if present, demonstrate 
the presence of inflammation of the urethra, prostate 
or bladder. The prostate should be massaged just 
before the urine is passed, to render this test more 
exact. 

The discovery of the urethral disease is very strong 
evidence in favour of the inflammatory and secondary 
nature of any testicular swelling, and also of the 
disease having attacked the epididymis first and 
chiefly, if not exclusively. In all cases where disease 
has spread from the urethra or bladder to the testicle 
the vas is found enlarged and often tender, and 
the patient may have noticed pain in the cord 
some hours before the pain in the testicle. The 
presence of urethral disease is not conclusive evidence 
of the nature of a testicular swelling, for tuberculosis 
often attacks the epididymis as a sequel to gonorrhoea 
—either with or without a preliminary gonorrhoeal epi¬ 
didymitis—and a man with a stricture or enlarged 
prostate may possibly have also a new growth in the 
testicle ; this, however, is a rare combination. 

3. The mode of or^et and course of the swelling. 
A sudden abrupt onset always indicates inflamma¬ 
tion ; new growths always originate insidiously. 
Some cases of simple inflammation have a quiet, 
unnoticed onset; tuberculosis, on the other hand, 
which is usually a very chronic malady, may begin 
abruptly and extend rapidly. The patient who 
suddenly notices a swelling of a testicle is very 
liable to assert that the swelling arose as suddenly. 
Arrest of the enlargement, still more its lessening. 
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is very strong evidence of its inflammatory nature; 
rapid, painless, and continuous growth, in spite of 
treatment, is characteristic of tumour. 

4. Softening of a previously firm swelling of the 
epididymis is very strong evidence of its tuberculous 
nature. 

5. Affection of both testicles is common in syphilis 
and tubercle, less common in epididymitis secondary 
to urethral disease, and rare in new growths. 

6. Hydrocele. —^An acute hydrocele often com¬ 
plicates acute epididymitis and makes the swelling 
simulate acute orchitis. Chronic hydrocele often 
arises in connexion with syphibtic disease; it may 
also be found with tuberculous disease. A small 
amount of blood-stained fluid may be found in cases 
of tumour. 

7. Affection of the cord. —Uniform tender thicken¬ 
ing of the vas is evidence of inflammation spreading 
down from the urethra; very firm painless enlarge¬ 
ment of the vas, or a beaded swelling of the vas, is 
characteristic of extension of tuberculous disease 
up from the epididymis; extension of the actual 
growth of the testicle into the tissues of the cord 
is seen in malignant disease. General swelling of 
the cord from fullness of the vessels is found in 
inflammation and in very vascular growths. 

8. The lymphatic glarids in the iliac fossa may be 
slightly enlarged in infective diseases. In malignant 
growth of the testicle the lumbar glands of the same 
side are sooner or later involved. When the scrotum 
is implicated in either infective or malignant disease, 
the glands in the groin may be secondarily affected. 

9. Adhesion to the scrotum is met with in acute 
inflammation, in chronic inflammation with dis¬ 
integration of the tissue, and in the later stages of 
malignant tumours. 
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10. The special “ testicular sense ” is quickly 
and completely lost in cases of new growth, and in 
syphilitic disease of the testicle. 

Swellings of the epididymis. —A swelling 
of the epididymis which is associated with gonor¬ 
rhoea or gleet and uniform thickening of the vas 
is gonococcal epididymitis. The signs of inflammation 
may be marked, slight, or altogether absent. A 
similar swelling associated with urethral instrument¬ 
ation, stricture, enlarged prostate, or vesical calculus 
is an infective epididymitis due to extension of dis¬ 
ease from the prostatic urethra. These “ simple ” in¬ 
flammations all subside under the influence of rest and 
sedative treatment. Epididymitis very often leaves 
behind a small firm nodule in the globus minor, with 
obliteration of the lumen of the duct at this spot. 
Hydrocele may add to the total swelling of the part. 

A swelling of the epididymis which comes on 
quite apart from any urethral affection, slowly pro¬ 
gresses, and acquires a nodular outline or shows 
signs of softening, is tuberculous epididymitis. The 
swelling may remain localized to one part of the 
epididymis, but as a rule the whole organ is quickly 
involved, and after a varying interval, the epididy¬ 
mis of the other side also. A beaded enlarge¬ 
ment of the vas, swelling of the seminal vesicle 
and the prostate on the same side, or the presence of 
tuberculous disease of the bladder, kidneys, lungs, 
or other organs, would afford important confirmation 
of the diagnosis. When a gonorrhoeal epididymitis 
does not resolve under proper treatment, but after 
subsidence of the acuter symptoms slowly enlarges, 
and then softens, a secondary infection with the 
tubercle bacillus has occurred. 

A small, firm, painless enlargement of the epidi¬ 
dymis coming on within the fimt year of syphilitic 
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infection and in the absence of any urethral disease 
is syphilitic epididymitis. The enlargement occurs first 
in the globus major; it may be bilateral; it is a very 
infrequent afiection. A gamma is occasionally seen 
in the epididymis in cases of gummatous disease of 
the body of the organ. 

A positive Wassermann reaction will be obtained 
in these syphilitic cases. 

Swellings of the testis proper. —^An acute, 
exquisitely tender and painful swelling of the 
body of the testicle is acute orchitis. If there is 
acute epididymitis present also, the orchitis is due 
to an extension of the epididymitis —acute epididymo- 
orchitis. Care must be taken not to mistake the 
tender fluid swelling of an acute hydrocele for the 
far more painful and tender swelling of orchitis. 
If the swelling has quickly supervened upon injury 
of the testicle and the surgeon can certainly ex¬ 
clude urethritis, however chronic, it may be re¬ 
garded as traumatic orchitis. When the patient has 
an acute swelling of a salivary gland, or has been 
exposed to the infection of mumps, and other causes 
can be excluded, it is testicular mum'ps. The swollen 
testicle may follow or precede the parotid swelling. 
Coming on in a very gouty patient, apart from 
and unassociated with urethritis, it is gouty orchitis. 
Both the local and general symptoms are much more 
severe in orchitis than in epididymitis; acute in¬ 
flammation of the body of the organ is very gener¬ 
ally followed by wasting of the organ; occasionally 
it culminates in an abscess. 

It is in ehronle enlargement! of the testlele that 
difficulties in diagnosis, sometimes insuperable, 
arise. 

A chronic enlargement of one or both testicles, 
involving the whole organ, of moderate site and 
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of smooth ovoid outline, with aching pain and in¬ 
creased testicular sensibility, full cord, and thick¬ 
ened vas, in a patient with chronic disease of the 
deep urethra or prostate, is a case of chronic 
orchitis. 

A chronic enlargement of the testicle in which 
the epididymis is much enlarged, irregular in out¬ 
line, of craggy hardness at one part and perhaps 
softened at another, is a chronic tuberculous orchitis. 
The special distinguishing feature of these cases is 
the early and marked affection of the epididymis 
and the secondary extension to the body of the 
organ; and confirmatory evidence will be found in 
the thickening of the vas, in enlargement of the 
seminal vesicle and prostate, and possibly in evidence 
of tuberculosis elsewhere. 

A chronic enlargement of the body of the testicle 
without affection of the epididymis, developing in the 
course of a few weeks, and then remaining stationary, 
in which the organ is found very firm, smooth or only 
slightly uneven, with loss of testicular sensation, and 
only slight, if any, common sensation, without thick¬ 
ening of the vas, is diffuse syphilitic orchitis. A his¬ 
tory of syphilis, evidence of other syphilitic lesions, 
and a positive Wassermann reaction will confirm 
the diagnosis. The disease is often symmetrical, 
and associated with hydrocele. It must be borne 
in mind that chronic hydrocele often leads to some 
enlargement of the testicle, and after tapping the 
hydrocele the organ may feel larger than its fellow 
—this condition is to be distinguished from syphilitic 
orchitis by the history of long-standing hydrocele, 
and by the absence of the marked hardness caused 
by the syphilitic disease. 

A chronic enlargement of the testicle, with com¬ 
plete loss of testicular sensation, and without thick- 
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ening of tlic cord, occurring in a patient who is the 
subject of tertiary syphilis, is a gummatous orchitis. 
An uneven outline, adhesion of the testicle to the 
scrotum, ulceration of the scrotum and exposure of 
a firm slough, and the Wassermann reaction are 
other facts that would support this diagnosis. A 
gumma of the testicle often attains a larger size 
than the commoner syphilitic orchitis. 

If the enlargement of the testicle is painful and 
tender, less hard than in syphilis, and the patient 
is a gouty man who suffers from dyspepsia, cramps, 
etc., it may be regarded as gouty orchitis, 

A chronic enlargement of the testicle may be a 
new growth; in its earliest stage it is impossible to 
diagnose, and later on diagnosis may be very difficult, 
or possible only after an exploratory incision ; quite 
late the diagnosis may become easy from the great 
size of the tumour, from secondary deposits, and from 
ulceration and fungus. The most important features 
of new growths are—(1) Their insidious origin: in 
some cases there is a history of injury, but there is 
then a lapse of weeks before the swelling is noticed ; 
very occasionally a tumour is congenital. (2) 
Steady and often rapid growth in spite of rest and local 
or constitutional treatment: tumours vary in their 
rate of growth, the more malignant ones increasing 
very rapidly. (3) Early loss of testicular outline and 
sensation: tubercle may cause a lobed swelling of 
the epididymis, syphilis may cause slight nodular 
unevenness of the body of the organ, but only new 
growths cause a markedly bossy outline of the 
testicle; this sign may, however, be absent, or 
only very late in development; no other disease 
causes such early and complete loss of testicular 
sensation as does a new growth. (4) The consistence 
of the tumour: it is usually elastic, and not so stony 
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aa in syphilitic orchitis; it may be fluctuating, or so 
soft as to simulate very closely a fluid swelling; a 
difference in consistence at different parts of the 
swelling is very characteristic when present. (5) 
Signs of spreading^ such as extension of the swelling 
up the cord or into the scrotum, and secondary 
deposits in the lumbar glands. 

New growths of the testicle are nearly always 
malignant^ and their exact nature is, as a rule, 
only determined by inspection or microscopical 
examination after removal. They may be met with 
at any age, but are most common in middle age, 

i.e. at the very time when other solid enlargements 
of the testicle usually occur. 

Diagnostic value of puncture of scrotal 
tumours.— In some instances it is impossible to 
determine the nature of a swelling without resort 
to an exploratory puncture. The cases in which this 
would be employed are chronic tumours without 
obvious signs of inflammation, which yield a sense 
of fluctuation but are not translucent. 

Exploratory puncture is employed for three pur¬ 
poses : 

1. To ascertain the character of the fluid withdrawn.— 

i. If the fluid is straw-coloured or greenish, slightly 
viscid, and richly albuminous, it is from a vaginal 
hydrocele. This may be altered by the admixture 
of blood, of cholesterin crystals, or of fat. It con¬ 
tains a large amount of albumin (6 per cent.). 

ii. If the fluid is colourless and watery, contain¬ 
ing only a trace of albumin, it is from an encysted 
hydrocele of the epididymis, or cord. 

iii. If the fluid is opalescent, this appearance is 
due to the admixture of semen, and spermatozoa will 
be found on microscopical examination. In cases 
where a spermatocele has ruptured into a vaginal 
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hydrocfele, spermatozoa may be found in the deposit 
from the straw-coloured fluid characteristic of the 
latter. 

iv. If the fluid is definitely milky in appearance, 
it is due to the presence of fat— galactocele, or fatty 
hydrocele. On “ standing,” the fat may rise to the 
surface as a layer of “ cream.” 

V. If only pure bright-red blood-is withdrawn, 
it comes from a solid tumour of. the testicle. The 
rapidity of escape will show the degree of vascu¬ 
larity of the tumour. 

vi. If the fluid is altered blood, thicker in con¬ 
sistence and darker in colour, it is an old ha3mor- 
rhage (a haematocelc). 

vii. Fluid of a dark-amber colour is probably the 
contents of a hydrocele of a hernial sac. 

2. To ascertain the effect of the tapping upon the bulk 
and consistence of the tumour.—i. If the bulk and con¬ 
sistence are diminislied, the fluid has been withdrawn 
from a closed cavity, as in hydrocele, haematocelc, 
and abscess. In cystic disease of the testicle the 
quantity of fluid withdrawn from any of the cysts 
may be too small to render the change in the bulk 
of the tumour evident. 

ii. When a very vascular growth is punctured the 
withdrawal of blood from the blood-vessels causes 
no diminution in its size. In cases of congenital 
hydrocele and ascites many pints of fluid may be 
drawn ofl through a scrotal puncture, and it will 
not be until the tension of the fluid in the belly 
is considerably diminished that the tension of the 
scrotal swelling will be materially lessened. The 
quantity of fluid withdrawn establishes the diagnosis. 

3. To permit of a proper examination of the solid parts 
of the tumour.—In cases of syphilitic or tuberculous 
disease with much effusion into the tunica vagin- 
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alls, it is impossible to examine the testicle until the 
fluid has been drawn off. In cases, too, of malig¬ 
nant disease of the testis there may be a sufficient 
amount of secondary hydrocele to give rise to fluc¬ 
tuation over the front of the tumour and to conceal 
the surface of the growth. 

In some cases the testicle is painful without 
any alteration in its bulk. If it is simply abnormally 
sensitive, the slightest contact causing pain, the con¬ 
dition is known as irritable testicle. This is not in¬ 
frequent at puberty, and is also met with later in 
life as the result of sexual excess, strong ungratified 
sexual desire, and debility, and in connexion with 
hypochondriasis, varicocele, or gonorrhoea. 

If the testicle is the scat of paroxysms of pain, 
dull, or intensely acute, of darting character, usually 
passing up to the groin and loin, or in the reverse 
direction, the condition is neuralgia of the testicle. 
In all such cases examine carefully for pyelitis, a 
renal calculus, renal colic, malaria, injury to the 
spermatic cord, disease of the lumbar spine, or an 
abdominal tumour pressing upon the genito-crural 
nerve. 
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DIAGNOSIS OF INGUINO-SCROTAL 

SWELLINGS 

Ip, on grasping the root of the scrotum, part of a 
scrotal swelling is felt between the fingers and the 
thumb, or if, the tumour being entirely in the 
scrotum, it can be pushed up into the groin apart 
from the testicle, it is inguino-scrotal. 

The commonest and most important of these 
inguino-scrotal swellings is an inguinal hernia, and 
therefore the first step in the diagnosis is to deter¬ 
mine whether a given swelling is a hernia. 

If the swelling appeared suddenly at the groin 
and extended into the scrotum, and is fixed firmly 
to the deep parts of the belly-wall, or if it is reducible 
or has been reducible at any time, or if coils of ili- 
testine or masses of omentum can be felt, it is a 
hernia. For fuller details of the diagnosis of hernial 
tumours see Chap. XXXVIII. 

Having excluded hernia, the surgeon should de¬ 
termine whether the swelling is solid or fluid. To 
do this, feel for fluctuation. It is often convenient 
to grasp the tumour in both hands, and then, while 
gently compressing it with one hand, notice whether 
the fingers and thumb of the other hand are opened 
out. 

If the tumour is fluid, test for translucency, and 
remember that a collection of serous fluid may fail 
to appear translucent owing to the thickness of its 
coverings or to difficulty in applying the test in the 
groin. Then notice whether the tumour is re¬ 
ducible or irreducible—^and the surgeon must not 
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mistake for reducibility mere mobility of the swell¬ 
ing in the inguinal canal: when a tumour is reduced 
the inguinal canal should be empty. If it is redu- 
cil)lc, feel carefully for a pelvic or abdominal swelling 
into which the fluid may have been emptied. Similarly 
examine the effect of coughing, and distinguish be¬ 
tween a true impulse filling out or expanding the 
swelling and a thrust downwards of the tumour. 
The cord can be fixed by gently drawing upon the 
testicle ; if at the same time the tumour is fixed, 
it is a sign of its connexion with the spermatic cord. 


inf|uino-scroiai lutn 

I Congenital. 

tt j ,1 Infantile. 
Hydrocele j;„^y,ted. 

I Of hernial sac. 
Haematocelc, encysted. 
Abscess. 


Gently and continuously compress the tumour, 
and if it disappears or is reducible into the belly it 
is a congenital hydrocele of the cord. On getting the 
patient to cough, the tumour will fill out again with 
a distinct expansile impulse. If, on the other hand, 
the tumour is suddenly reduced by pressure, suspect 
hydrocele of a hernial sac with a reducible hernia at 
the neck. This diagnosis will be confirmed by the 
history of an old inguinal hernia with a recent 
considerable increase in the bulk of the tumour, and 
it will be established if, on reducing the swelling; 
placing the finger gently on the hernia ring, and 
getting the patient to stand up, a translucent fluctuat¬ 
ing tumour appears, while on gently raising the finger 
a mass of intestine or omentum is felt to descend 
from the belly. 

If the tumour is quite irreducible by taxis, inquire 
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carefully into its history. If there is a history of 
a hernia on the same side, for which a truss has 
been worn, and the swelling conceals the spermatic 
cord, and reaches quite up to the internal abdominal 
ring, and especially if at its upper end a firmer part 
is felt, it is a hydrocele into a hernial sac, with closure 
of the neck of the sac by adhesions or by an irre¬ 
ducible knuckle of intestine or piece of omentum. 
Such a tumour may have a slight impulse on cough¬ 
ing, owing to the compression of the part of it lying 
in the inguinal canal. The combination of a small 
strangulated hernia with considerable effusion into 
the sac must be remembered. The ordinary signs 
of strangulation will be present, and should lead to 
a correct diagnosis. (See p. 570.) 

If there is no history of hernia and the tumour 
extends up to the internal abdominal ring, it is an 
infantile hydrocele. 

If the tumour is globular or ovoid in shape, 
tense, smooth in outline, without impulse on coughing, 
freely movable with the cord wliicli it does not 
conceal, and separate from the testicle, it is an 
encysted hydrocele of the cord. Such cysts may be. 
situated in the inguinal canal, and then are forced 
downwards on coughing, but the impulse is not ex¬ 
pansile ; more often they are placed between the 
external abdominal ring and the testicle. 

If as a result of injury or strain an encysted 
hydrocele has become larger, more tense, painful and 
tender, and opaque, an encysted heeinatoeele of the eord 
may be diagnosed. 

If the swelling of the cord is fluctuating, opaque, 
without impulse on coughing, immovable, irre¬ 
ducible, painful and tender, with the skip over it 
bulging, reddened, and perhaps cedematous, the 
part being hot to the touch and the general tern- 
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perature raised, and the internal abdominal ring is 
free, the diagnosis of acute abseess ol the cord should 
be made. 

If the swelling is elongated, rounded, and smooth 
on the surface, opaque, fluctuating, with a distinct 
expansile impulse on coughing, reducible into the 
belly through the inguinal canal but without any 
gurgle, it is a pelvic or abdominal abscess which has 
escaped along the spermatic cord. The abdominal 
or pelvic part of the abscess will be felt as a rounded, 
tense swelling with a distinct wave of fluctuation 
passing between it and the inguino-scrotal swelling. 
The abscesses which may thus make their exit are 
psoas abscess, suppuration in connexion with dis¬ 
ease of the acetabulum, suppuration of the cellular 
tissue in front of the bladder, and abscess of the 
vesicula seminalis spreading up along the vas deferens 
to the abdominal ring. In the female, abscess may 
spread from the pelvis along the round ligament. 
For the diagnosis of these various forms of abscess, 
see p. 640. 

Solid iuguiao-scrotal tumours: 

Inflammation of the cord. 

Thrombosis of a spermatic vein. 

Diffuse haematocelc of the cord. 

Torsion of the testicle. . 

Lipoma of the cord. 

Malignant tumour of the cord. 

Diffuse hydrocele of the cord. 

1. Swellings of acute onset.—^If the swelling has come 
on in a patient with urethritis, and the vas in the 
whole length of the cord is very painful, tender, and 
Arm, it is acute inflammation of the spermatic cord. 
This spreads so quickly to the epididymis that it is 
rarely seen as an independent affection. 
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If a firm, elongated swelling is felt in the cord, 
distinct from tlic vas, and especially if it is at all 
tortuous or irregular in outline, or lias come on after 
an injury or strain, it is a thrombosis of one or more 
of the spermatic veins. 

If the swelling appeared suddenly after an injury 
or strain, and was associated with superficial ecchy- 
mosis, is irreducible, without impulse on coughing, 
stationary in size, or gradually or intermittently 
enlarging, it is a diffuse haematocele of the cord. 

If the swelling appeared suddenly after an injury 
or strain, and consists of a swollen, very tender 
testicle with a swollen and tender mass above it 
formed by the epididymis and cord, and there are 
acute pain, fever, and vomiting, it is a case of 
torsion of the testicle. This is distinguished from stran¬ 
gulated hernia, for which it may be mistaken, by 
the greater tenderness of the swelling, and by the 
presence of fever, as well as by the absence of 
constipation and regurgitant vomiting. It is most 
frequently met with in patients who have an imx>er- 
fectly descended testicle. 

2. Swellings of slow and gradual onset.—If the tu¬ 
mour is of very slow growth or stationary, lobulated, 
freely movable under the skin and over the testicle, 
is loosely fixed to the cord, and if this tumour is 
irreducible, without impulse on coughing, and opaque, 
it is a lipoma of the cord. This closely resembles an 
irreducible epiplocele ; it is distinguished by the his¬ 
tory of the case, if this is obtainable, and especially 
if the tumour does not extend so high up as the 
internal abdominal ring. 

If the tumour progressively and rapidly enlarges 
upwards along the cord, attaining a great size, be¬ 
comes fixed to the surrounding tissues, and at length 
to the skin over it, and is attended with enlargement 
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of the iliac and lumbar glands, it is a malignant tumour 
of the cord. 

If the tumour is of small size, elongated, with a 
rounded contour, soft, pitting slightly upon pressure, 
it is cedema or diffuse hydrocele of the cord. The swell¬ 
ing may have a slight impulse on coughing if it 
extends up to Ihe internal abdominal ring, or it 
may fluctuate at its lower part; it is most often 
seen after wearing a badly fitting truss. 
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DIAGNOSIS OF DISEASES OF THE 

GROIN 

Affections of the Skin 

Intertrigo is not uncommon in the fold of the groin 
of fat, corpulent people. Mucous 'patches^ warts, 
and pendulous fibromata or lipomata may also be 
met with. 


Solid Tumours of the Groin 

The swelling may be a hernia, an imperfectly 
descended testicle, or a solid enlargement of one or 
more of the tissues of the part. If there is con¬ 
genital absence of the testicle from the scrotum, 
and an ovoid firm tumour of about the size of tlie 
testicle or somewhat smaller is felt in the inguinal or 
crural canal, or in the iliac fossa close to Poupart’s 
ligament, and especially if the cord can be felt above 
it, or if pressure upon it causes the peculiar “ testic¬ 
ular sensation,*’ it is an undescended testicle. If an 
undescended testicle is not in cither of these situa¬ 
tions, it may be found in the perineum. The testicle 
may be fixed, or may slip up and down the inguinal 
canal and give a thrusting impulse on coughing. 
Hernia is very often associated with this condition ; 
it is recognized by the presence of a reducible swelling 
separate from the testicle. A misplaced testicle may 
be strangulated from rotation, acutely inflamed, 
complicated with hydrocele, or the seat of malignant 
disciase. The congenital absence of the testicle from 
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the scrotum on the same side, and the attachment 
of the cord to the testicle, will lead to the diagnosis 
of the organ aSected. 

An inflamed or strangulaied retained testicle may 
simulate a strangulaied hernia^ and the latter naay 
coexist with an undescended testicle. In orchitis 
or torsion of the testicle the local pain and tender¬ 
ness are greater than in hernia; if there are nausea 
and vomiting, the latter docs not become of tho 
regurgitant type nor is it urgent, and the constipation 
is not absolute, while the general symptoms are 
febrile. The surgeon may find a urethral discharge,, 
or a history of direct violence. 

The inguinal and crural canals should be exam¬ 
ined for hernia. (See p. 665.) It is only needful 
here to refer to hernia of the ovary into the in¬ 
guinal canal (it may pass into the labium), which: 
is recognized by the presence of a small ovoid 
tumour that swells and becomes painful at each 
menstrual period, and by the absence of the ovary, 
in the pelvis, as proved by bimanual examination. 

A swelling deep under the origin of the adductor 
muscles, and fixed to the pelvis, may be an obturatoi.- 
hernla. (See p. 566.) 

The lymphatic glands are arranged in two sets 
in the superficial fascia, one along Poupart’s liga¬ 
ment (inguinal), the other along the saphena vein 
(femoral), and there is a deep gland occupjnng the 
crural canal; by pressure in the iliac fossa the iliac 
glands, when enlarged, can be felt along the external 
iliac artery The position and the outline of the 
swelling, together with, in most cases, some local cause 
of infection in the urethra, penis, scrotum, perineum, 
buttock, groin, or lower limb, or the coexisting 
enlargement of other groups of glands, will enable 
the surgeon to diagnose a glandular swelling. For the 
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general diagnosis of glandular swellings, see p. 235. 
Tlie following are peculiar to this region: 

When many glands on both sides are moderately 
enlarged, firm, quite movable under the skin and 
over the deep fascia, without pain, tenderness, or 
other obvious signs of inflammation, suspect the 
presence of a hard chancre on the genitals. 

When a gland is enlarged, painful, tender, fixed 
to the skin and deep fascia, and its outline, owing 
to surrounding oedema, is ill defined, a source of 
infection such as a sore on some part of the foot, leg 
or thigh, gonorrhoea, or a soft chancre is to be looked 
for. The skin over the gland is hot and reddened, 
and suppuration is very liable to occur. 

When three weeks after coitus a brawny mass, 
including enlarged glands, develops in one or both 
groins with or without severe pain, lympho-granuloma 
inguinale is to be suspected. Frci’s skin test, if 
positive, confirms the diagnosis. This venereal 
disease, also known as climatic or tropical bubo and 
common in North Africa, is now met with in Europe. 
The initial lesion is a papule or ulcer on the genitals, 
so trifling as to bo easily overlooked. 

Of the remaining tumours in this situation it is 
only necessary to point out that a hard swelling in 
the adductor muscles, close to the pubes, chronic 
and painless, is a “rider’s bone.” or an ossification 
of the tendon of the adductor longus or magnus 
muscle. “Rider’s sprain” may occasion a consider¬ 
able firm swelling in the adductor muscles, lasting 
some time after the injury. Lipoma and myioma 
may be met with in the superficial fat, and enchon- 
droma or sarcoma may be found growing from the 
pelvic or thigh bones, and the latter also from the fascia 
and muscular aponeurosis. {See Chapters XV and 
XXI.) In cases of Charcot’s disease of the hip, out- 
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growths of new bone from the acetabulum may be 
of sufficient size to form bony swellings in the groin. 

Fluid Tumouks of the Groin 

Abscess. 

Cystic tumour. 

Varix. 

Aneurysm. 

Hydrocele of hernial sac. 

Abscess in the groin may be superficial or deep, 
and in either case may be acute or chronic. (For 
the diagnosis of chronic abscess from cyst, see 
p. 246.) 

When superficial to the deep fascia, and forming 
a prominent swelling in the groin, covered with 
more or less acutely inflamed skin, it is a suppurating 
inguinal or femoral gland, and arises in consequence of 
a sore on the foot or leg, gonorrhoea, balano-posthitis, 
or soft chancre. When, in connexion with a soft 
chancre, a gland becomes acutely inflamed and 
rapidly runs on to suppuration, and, on being opened, 
itself show's all the features of a chancre, it is some¬ 
times called a virulent bubo. When the abscess is 
more chronic, fluctuation appearing at several places 
in a large, ill-defined, boggy sw^elling, it is probably 
tuberculousy mycotic^ or lyrnflio-granuloma inguinale. 
A differential diagnosis is to be made by an examina¬ 
tion of the purulent material for organisms and by 
Frei’s skin test. 

The deep abscesses are either femoral or pdviCy 
and the diagnosis is readily made by noting the 
position of the sw^elling, and the presence or absence 
of fullness, resistance, and fluctuation in the iliac 
fossa and true pelvis. Hip disease is the most 
frequent cause of femoral abscess, and the surgeon 
should therefore examine the joint for signs of that 
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disease. When, with signs of hip disease, the 
swelling occupies the fold of the groin and bulges 
above that fold, it points particularly to disease oj 
the acetabulum. 

A fluctuating swelling deep in Scarpa’s triangle, 
associated with limitation of extension of the hip 
but with free movement of the joint when flexed, 
tense and globular in outline, is due to effusion into 
the Hio-psoas bursa —a synovial cyst. 

When less tense, and associated with disease of 
the adjacent joint, it is an abscess. If the swelling 
is mainly in the belly, along the course of the psoas 
muscle, and is pointing in the thigh to the inner 
side of the femoral artery, and there is a wave of 
fluctuation between the two parts of the swelling, 
and a distinct impulse in the femoral swelling 
when the patient coughs, it is a psoas abscess. To 
discover the cause of a psoas abscess, obtain a 
good X-rays of the spine and the sacro-iliac joint, 
and examine these parts for caries, and the chest 
on the same side for fluid in the pleura; examine 
the urine for pus, albumin, casts, blood, gravel or 
crystalline deposit, and inquire for a history of 
attacks of pain shooting from the loin into the groin 
and testicle. Caries of the spine is the most common 
cause of psoas abscess ; an empyema may burst into 
the sheath of the muscle and pomt at the groin, as 
may also a perinephric abscess, whether primary 
or secondary. An abscess from sacro-ihac disease 
may form in the psoas muscle. In some cases none 
of these causes is to be made out, and the suppura¬ 
tion may be ascribed to an injury to the muscle 
or to a primary psoasitis. A psoas abscess may 
point in the thigh on the outer side of the femoral 
artery. 

If the abscess fills out the iliac fossa, and projects 
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above Poupart’s ligament near the iliac crest, with 
or without a part extending beneath that ligament 
to the thigh, outside the femoral vessels, it is an Iliac 
abscess. If there is a femoral extension'of the abscess, 
it will have an impulse on coughing and will be in 
part at least reducible. An iliac abscess may be 
connected with disease of the sacro-iliac joint or 
spine, necrosis of the ilium, injury, appendicitis, or 
rupture of part of the muscle. 

If an abscess pointing in the groin is asso< 
ciated with symptoms of pelvic disease, a careful 
examination should be made of that cavity per anum 
or per vaginam, and where a swelling is found with 
a wave of fluctuation passing from it to that in the 
groin, it will be recognized as a pelxic abscess. Pelvic 
cellulitis is much more common in women than in 
men. These abscesses may point in the inguinal 
canal and pass into the scrotum or labium. 

If the swelling is placed below the fold of the 
groin internal to the femoral artery, is soft, smooth, 
and rounded in outline, compressible and easily re¬ 
ducible by direct pressure, without either a slip or 
a gurgle, it is a varix of the saphena vein. Any of the 
superficial veins of the leg or thigh-may be varicose, 
and it may be easy to trace the internal saphena vein 
into the swelling. The reducibility of the swelling 
and its impulse on coughing make it simulate a 
femoral hernia; its extreme softness and great ease 
of reduction are characteristic. 

A fluid swelling in the inguinal canal of a female, 
irreducible and extending through the external ring 
towards the labium, is a hydrocele of the canal of Nuek. 
There may or may not be a history of a previously 
reducible swelling—a hernia. 

If there is a history of a femoral hernia, and this 
has been succeeded by a tense fluctuating swelling 
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in the same situation, without cough-impulse, not 
reducible, and there is no sign of strangulated hernia, 
there is a hydrocele of the sac of a femoral hernia. This is 
very closely simulated when a small knuckle of 
intestine is nipped in the femoral ring, and the sac 
beyond becomes distended with fluid; there will, 
however, be signs of intestinal obstruction to guide 
the surgeon. 

A tense fluctuating swelling occupying the in¬ 
guinal canal and attached to the cord, but without 
signs of intestinal obstruction, is an encysted hydrocele 
of the cord, p. 632.) 

If the tumour is congenitiil or first noticed in 
early life, is soft, lax, irregular in outline, more or 
less adherent to the surrounding tissues, stationary or 
slowly enlarging, and perhaps attended with attacks of 
inflammation from time to time, it is a cystic hygroma. 

If the tumour is chronic, adherent to the skin, 
fluctuating, tense, globular in shape, painless and free 
from tenderness, it is a sebaceous cyst 

For the diagnosis of pulsating tumours, see Chap. 
XVII. 


Ulcers of the Groin 

The ulcers met with are the primary, glandular, 
and late venereal ulcers, and those formed by the 
breaking down of epithclioniatous or other cancer¬ 
ous growths in the inguinal glands. For the diag¬ 
nosis of chancres, see j)p. 597, 598. 

If the ulcer is deep and uneven, with a soft 
spongy base, livid red and greatly undermined edge, 
profuse purulent discharge, and the patient has at 
the time a soft chancre on the genitals (or a recent 
cicatrix left by one), it is an ulcer due to the breaking 
down and bursting of an infected gland—sometimes 
known as a virulent bubo. 
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If the ulcer is covered with a black or white 
slough adherent to the base, and rapidly extends in 
area and depth, with formation of new sloughs at 
first white and then black, profuse sero-purulent 
discharge, livid-red swelling of the skin around, 
great pain, and severe constitutional disturbance 
(rapid weak pulse, anorexia, thirst, dry brown 
tongue, and pyrexia), it is a sloughing phagedsenic 
chancre. 

If the ulcer is chronic, steadily progressing, with 
a very irregular base, being at places deeply exca¬ 
vated, at places nodular or fungating, with profuse 
fetid watery or sanious discharge, and the surround¬ 
ing tissues are infiltrated and thickened or form a 
considerable tumour,- it is a malignant ulcer. This 
may be a primary growth in the groin, or secondary to 
malignant disease of the genitals or of the lower limb. 
The surgeon should examine for a primary growth 
and for enlargement of the iliac and lumbar glands. 

Sinuses in the Groin 

The discharge should be examined for faecal 
matter and urine, and also for organisms, parti¬ 
cularly the tubercle bacillus and streptothrix ; a probe 
should be passed to determine the dejith and direc¬ 
tion of the sinus; the neighbouring 'parts, especially 
the spine, pelvis, genitals, and hip-joint, should be 
examined. 

Sinuses may be divided into superficial (those 
not under the deep fascia) and deep (those running 
through the deep fascia). 

Superficial sinuses. —If the sinus is covered 
with thin livid skin, unattended with much indura¬ 
tion, and follows upon an acute abscess associated 
with gonorrhoea, chancre, sore on the heel or foot, it 
is a sequel to a simple infection of a gland. 
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If the sinus is irregular, multiple, running in a 
mass of indurated glands in which the individual 
glands are not to be distinguished, and if it is the 
sequel to a slow, painless enlargement of these glands 
with very chronic suppuration, the disease is either 
tuberculosis or actinomycosis. {See p. 233.) 

Deep sinuses: 

Artificial anus. 

Fsecal fistula. 

Urinary fistula. 

Dermoid cyst. 

Hip disease. 

Necrosis of pelvis or femur. 

PericsBcal abscess. 

Iliac abscess. 

Psoas abscess. 

Artificial anus is recognized by the fsecal discharge, 
and by the continuity of the mucous membrane 
with the skin. 

If the discharge contains fsecal matter and flatus, 
the case is one of fscai fistula. This may follow 
a strangulated hernia or a penetrating wound; on 
the right side it may also be the sequel of an appen¬ 
dicular abscess, or tuberculosis or actinomycosis of 
or around the caecum. 

If the discharge contains urine, proved by the 
detection of urea, there is a urinary fistula. The com¬ 
munication may be with the bladder, in which case 
the escape of urine will be more or less continuous 
and the probe will pass over the brim of the pelvis. 
More often the fistula communicates with the urethra, 
in which case there will be other urinary fistula? in 
the perineum, the urine will escape only during mic¬ 
turition, and the probe will pass downwards and 
inwards outside the jn'lvis to the perineum. 
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The escape of hair, teeth, foetal bone, or masses 
of fatty matter and epithelial debris would indicate 
a sinus in connexion with a dermoid cyst 

If the probe passes towards the acetabulum or 
along the inner surface of the pelvis and there is 
evidence of hip disease, there will be no difficulty 
in associating the sinus with the joint disease. 

If the sinus passes down into the pelvis of a 
woman, and a vaginal examination Shows consider¬ 
able induration around the uterus, and especially if 
the illness followed upon parturition or miscarriage, 
or gonorrhoea, it is a sinus left from a pyosalpinx or 
other form of pelvic abscess. 

If the probe strikes bare bone the diagnosis of 
necrosis will be established, and the surgeon must then 
determine, by the direction and length of the sinus, 
and especially by X-rays, where the sequestrum is; 
if in the femur the sequestrum will move when that 
bone is moved at the hip-joint. 

If the sinus opens above Poupart’s ligament 
or below that ligament outside the line of the femora 
artery, and extends upwards into the iliac fossa, it 
is the sequel to an iliac abscess. If on the right 
side, there may be a history pointing to appendicitis; 
if on the left side, to diverticulitis. If the sinus leads 
into an irregular thickened mass, this will be either 
a tuberculous growth or the result of actinomycosis— 
a careful examination of the discharge will enable a 
diagnosis to be made. Both of these diseases are 
more common on the right side. 

If the sinus opens below Poupart’s ligament 
internally to the femoral vessels, and runs up into 
the belly, it is most probably a sinus left by the 
opening' of a psoas abscess. 



CHAPTER XLV 


DIAGNOSIS OF DISEASES OF THE 
URINARY ORGANS 

In investigating any case of disease of the urinary 
organs the surgeon should proceed systematically, 
and should arrange the symptoms and signs of these 
affections in four classes. He should first investigate 
the patient’s qjain^ then study the act of micturition, 
next examine the urine paffsedj and, lastly, proceed 
to investigate directly the urinary passages^ the 
bladder^ and the kidneys. 

Pain is associated with nearly all diseases of the 
urinary organs. It owns the same causes and has 
the same general significance here as elsewhere, but 
the seatt time, and character of the pain arc of con¬ 
siderable diagnostic importance. Pain may be either 
local, i.e. felt at the seat of the lesion, or referred, 
i.e. felt at a distance from it. 

The referred pains in urinary cases arc recognized 
by the absence of all other signs of disease at 
the painful parts, and also by the special seats 
of these pains. They are experienced at.the end of 
the penis, usually just behind the glans—which is 
found quite normal—being referred there from the 
neck of the bladder or pelvis of the kidney ; or they 
are felt in the testicle, groin, and down the thigh, 
being referred to these regions from the kidney, the 
pelvis of the kidney, and the ureter; this may be 
associated with retraction of the testicle. These 
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referred pains are especially caused by the irritation 
of calculi and foreign bodies. In children the pain 
at the end of the urethra is shown by the patient 
pulling at the penis, often drawing out the fore¬ 
skin to a considerable length, or by scratching at 
the vulva. Of the local pains it is only necessary 
to say that pain in the prostate is felt in the perineum 
and rectum, and is excited by the passage of large 
and hard motions, or by the contact of the finger 
in the rectum ; pain in the bladder is felt above the 
pubes, deep in the perineum, and sometimes in 
the groins and sacrum ; renal pain is felt in the loin, 
j)ossibly passing down to the groin. 

When the pain is felt.—The pain may be sponia^ 
neons, i.c. quite independent of movement on the 
j)art of the patient, of micturition, erection, or defae- 
cation; such pain may be due to inflammation, to 
the contact of foreign bodies and calculi, to the 
growth of tumours, or to over-distension. Many 
painful conditions do not give rise to this spontaneous 
pain. 

When pain is increased during micturition it shows 
that either the contraction of the bladder or the 
passage of the urine along the urethra is painful, 
and we therefore meet with this symptom in acute 
cystitis, acute prostatitis, urethritis, stricture of the 
urethra, chancre or epithelioma of the meatus, and 
in very tight phimosis. 

When pain is increased at the end of micturition 
it shows that the contraction of the bladder down 
upon its neck is painful, and we therefore meet with 
this in stone in the bladder, in prostatitis, and in 
ulceration of the base of the bladder from any cause. 
A dragging pain in the bladder, felt only at the end 
of micturition, may be caused by adhesion of the 
bladder to surrounding structures. 
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When pain is diminished after micturition it 
points to the contact of the urine with the bladder 
or the distension of that organ as the cause of the 
pain, and this we see exemplified in acute cystitis 
and in retention of urine. 

Nearly all pain is increased by movement, but 
where this is a marked symptom it points to the 
cause of the pain being a movable body, and hence 
we find this especially in cases of stone in the bladder 
and in the pelvis of the kidney. Adults are usually 
able to give clear information on this point at once, 
as they have noticed the influence upon their suffer¬ 
ings of a railway journey, or of a ride on a rough 
road, or of coming downstairs. In children the 
same thing is shown by the patient avoiding rough 
games or any unnecessary movements, or by cry¬ 
ing when made to move, and it may be tested by 
getting them to jump dowm from a table or chair; 
if they do this freely and without any sign of 
pain, stone free in the bladder may be almost 
certainly excluded. It is useful to remember that 
pain from movable kidney or from renal calculus 
rarely comes on when the patient is at rest, par¬ 
ticularly when recumbent, as at night; the pain of 
movable kidney is relieved by the recumbent posi¬ 
tion, especially if, in addition, upward pressure is 
made from the iliac fossa to the false ribs. 

When the pain is increased by defcecation it shows 
that the painful part is at the base of the bladder or 
the prostate. The pain is, of course, more marked 
when the motions are large and hard. 

Erection of the penis causes pain, cither by stretch¬ 
ing an inflamed urethra, by adding to the congestion 
of an inflamed prostate, or, when part of the erectile 
tissues cannot expand, by the great tension to which 
it is subjected. It is an indication, therefore, of 
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urethritis, of prostatitis, or of an obliteration of part of 
the corpus spongiosum or corpus cavemosura. When 
the cause is a stretching of the urethra, a tight pain 
is felt all along the under-surface of the penis, and 
the organ is more or less curved down; when it 
is prostatitis, the erection of the penis is perfect, 
and the pain is felt deep in the perineum; when it 
is obliteration of part of the erectile tissue, the 
penis is sharply bent to one or other aide or directly 
downwards. Painful erection is commonly known as 
chordee^ but this term should only be used when the 
erect penis is bent as well as painful. 

Character of the pain.—The pain of acute inflamma¬ 
tion is described as sharp, pricking, or smarting, 
while that of chronic inflammation is of a dull aching 
character; that due to foreign bodies or calculi is 
more often spoken of as shaip, cutting, or burning; 
a straining pain, or “ tenesmus,” is particularly 
experienced in acute cystitis, in foreign bodies in 
the bladder, and in retention of urine. When 
pain becomes throbbing in character it is a useful 
indication of suppuration having occurred. Severe 
colicky pain in the loin and shooting down to the 
groin and testicle attends the impaction or passage 
of a calculus in the ureter and acute hydronephrosis. 

The act of micturition.—Nearly all the affec¬ 
tions of the urinary organs cause frequency of‘micturition. 
This may be due to increased stimulation of the 
bladder by abnormal urine or by calculi and foreign 
bodies; by undue irritability of the bladder, as in 
all forms of cystitis and prostatitis; hy^small 
size of the bladder, so that a few ounces of^urine 
distend it; by failure to empty the bladder, when, 
as in the last case, the addition of a small quantity 
of urine to that retained in the bladder distends 
it to the full; by irritation of other parts of the 
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urinary apparatus, as in renal calculus, pyelitis, 
acute distension of the pelvis of the kidney, 
uretlirifcis, and phimosis ; by inslability of the centre 
in the spinal cord, whereby it responds to stimuli of 
too feeble force—^this is seen in the nocturnal “in¬ 
continence ** of children, and in the effects of sexual 
excess ; and, lastly, by stimuli from the lyrain, as in 
some cases of hysteria and some forms of “ nervous¬ 
ness.” The frequency due to the irritation of cjilculi 
and foreign bodies is increased by movement; that 
due to chronic enlargement of the prostate is more 
marked at night. 

Unconscious micturition.—^Micturition should be a 
conscious act; it may be unconscious, through an 
interru'piion in the path of sensation in the cord, or 
through the reflex centre responding to a stimulus 
not powerful enough to excite sensation, as is seen in 
the nocturnal “ incontinence ” of children ; or bv 
the bladder leaking, as occurs in cases of great over¬ 
distension from atony, when the sphincter action is 
interfered with and urine leaks or dribbles out into 
the urethra; this leaking must be distinguished 
from the expulsive act of micturition. Unconscious 
micturition is often spoken of as “ involuntary.” The 
surgeon must not mistake frequency of micturition 
or unconscious micturition for “ incontinence of 
urine,” a condition only met with in extroversion 
of the bladder, in large recto-vesical or vesico-vaginal 
fistula, and in paralysis. 

The force of the stream depends upon the expelling 
power of the bladder and abdominal muscles, and 
the obstruction offered by the urethra; this force 
is estimated by the distance to which the stream can 
be propelled from the body ; it may be increased by 
very powerful contraction of the bladder, as is some¬ 
times seen in vesical calculus; it is diminished by 
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atony of the bladder, hypertrophy of the prostate, 
or tight stricture. 

The size and shape ol the stream depend upon con¬ 
ditions in the urethra. When there is stricture the 
stream may not fully distend the meatus, and then 
will not be shaped by it, but will be twisted or 
bifid. The stream may be reduced to a mere suc¬ 
cession of drops. 

The duration ol micturition is increased by stric¬ 
ture, by atony of the bladder, and by enlargement of 
the prostate. Patients often complain of a difficulty 
ill beginning to pass water: this may be owing to 
an interference with the nervous mechanism, and it is 
a very frequent symptom of prostatic enlargement; 
a similar difficulty in “ leaving off,” or a dribbling 
continuing after the close of the voluntary act, is 
seen in cases of enlarged prostate with atony of 
the bladder and “ residual ” urine, and in advanced 
cases of urethral stricture. A sudden interruption of 
the act is a rare symptom caused by a stone or a 
growth in the bladder blocking up the neck. 

The escape of urine from other orifices than that 
of the urethra is evidence of urinary fistula, which 
will be named according to its position, viz. perineal, 
scrotal, rectal, vaginal, etc. 

Retention of urine is a condition characterized by 
inability to empty the bladder. It may be complete 
or partialy and as the latter is often associated with 
involuntary or frequent micturition it is overlooked 
by the patients, and may be mistaken by the surgeon 
unless he remembers that in the great majority of 
cases dribbling arises from overflow. 

Complete retention has to be distinguished from 
suppression, ruptured bladder, and extravasation of 
urine. It is characterized by the presence of a full 
bladder, as felt per rectum and above the pubes, and 
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usually by a painful desire to pass water, while the 
introduction of a catheter is followed by the escape 
of a large quantity of urine, relief of the pain, and 
disappearance of the bladder tumour. In the other 
conditions there is no bladder tumour, and, on passing 
a catheter into the bladder, either no urine or only 
a small quantity of bloody urine is drawn ofi. In 
suppression of urine the bladder is empty, there is 
no swelling from the escape of urine, and after a 
time there are characteristic general signs, such as 
coma and convulsions; in rupture of the bladder 
there is a history of an accident, or of long previous 
retention with a sense of sudden yielding; and 
in extravasation of urine there is the characteristic 
swelling in the perineum, scrotum, penis, and 
abdominal wall. (/See p. 607.) 

Partial retention is characterized by frequency of 
micturition, by loss of force in the stream, and often 
by dribbling of urine or inability to prevent the 
escape of a few drops of urine during coughing or 
effort. These symptoms are worse at night; after 
the patient has tried to empty his bladder, the 
catheter draws off the residual urine. 

The causes of retention are nervous, muscular, or 
obstructive. Nervous retention is caused by inhibi¬ 
tion of the micturition centre by some strong stimu¬ 
lus, such as that caused by an operation on the rectum 
or urinary organs, or even by any injury or operation, 
by severe pain in the act of micturition, as in acute 
urethritis, and also by hysteria and “nervousness.” 
The retention sometimes seen in acute over-distension 
may be due to exhaustion of the lumbar centre. 
Compression of the brain and contusion of the cer¬ 
vical and dorsal spiiial cord are other causes of 
nervous retention. This form of retention is charac¬ 
terized by its suddenness, its completeness, its evident 
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relation in most cases to an injury or operation, and 
by the absence of all “ obstruction.” 

Muscular ret-evUion is due to over-distension of 
the bladder paralysing the muscle, to atony of the 
bladder, and perhaps to prostatic growths interfer¬ 
ing with the action of the muscle. It is charac¬ 
terized by being generally partial, or attended with 
dribbling, and by the feeble power with which the 
urine flows from a catheter ; indeed, the bladder 
may be quite unable to expel its contents, and 
the surgeon may have to force out the urine by 
pressure above the pubes. 

Obstructive retention may be traumatic or idio¬ 
pathic, Fracture of the pelvis, subpubic dislocation 
of the hip, and rupture of the urethra are the in¬ 
juries leading to it. The idiopathic causes are 
calculi and foreign bodies blocking the passage, 
inflammatory swelling or stricture of the wall of 
the urethra, and tumours pressing upon and block¬ 
ing up the passage. The obstruction from calculi, 
etc., is sudden ; from inflammation it is acute and 
attended with other obvious signs, such as pain, 
swelling, and discharge; from stricture or tumour it 
is chronic, and is preceded by difficulty in micturition 
or diminution in the force or size of the stream. 
The history of the case and the age of the patient 
usually suffice to enable the surgeon to diagnose 
the case; the previous occurrence of urethral dis¬ 
charge, or of a small or feeble stream, of pain after 
micturition, or renal colic, or the operation of litho- 
trity, is to be inquired for. In children, retention is 
most often due to impaction of a calculus ; in young 
men, to urethritis, prostatitis, or abscess; in middle- 
aged men, to stricture; and in elderly men, to 
hypertrophy of the prostate or to stone. 

Examination of the urine.—An examination 



654 SURGICAL DIAGNOSIS [chip. 

of the urine in disease of the kidneys or urinary 
passages should afEord an answer to two questions— 
(i) Are the kidneys discharging their excretory 
functions properly? (2) Are any abnormal sub¬ 
stances added to the urine ? The first question can, 
as a rule, be answered by determining the total daily 
excretion, its specific gravity, reaction, colour, and 
the amount of urea it contains. In some cases, in 
addition, it is of importance to estimate the amount 
of urea in the blood. To answer the second ques¬ 
tion, test for the presence of albumin, blood, pus, 
and sugar ; search for tube-casts; examine micro¬ 
scopically any deposit present, and examine the 
urine for organisms. 

Albuminuria may be due to the admixture of blood 
or pus with the urine, or to some condition of the 
kidneys, their blood-vessels, or the blood, lead¬ 
ing to a filtration of blood-serum. Wherever albu¬ 
minuria is unattended with the presence of Llood- 
or pus-cells in the urine, it is due to some fault in 
the renal excretion; this diagnosis is corroborated if 
casts of any kind are found. And where the amount 
of albumin is out of proportion to the number of 
blood- or pus-cells seen, the same inference is to be 
drawn. 

Hmmaturia is most certainly shown by the detec¬ 
tion of blood-corpuscles in the urine. The surgeon 
must then decide the source of the blood, whether 
urethral, vesical, or renal. If the blood escapes 
involuntarily and independently of the act of 
micturition, or passes with the first few drops of 
urine only, or if the escape of urine is preceded 
by the passage of a long clot the size and shape 
of the urethra, Ihe blood is urethal. The most 
common causes of urethral haemorrhage are injury 
and catheterism, 
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Whftn the blood flows only with the last drops of 
urine, it certainly comes frojii the 'prostate or neck of 
the bladdery and its cause will be inflammation or 
congestion of the prostate, or calculus. The history 
of the case, particularly the existence of urethritis 
or of stricture, examination of the prostate or 
cystoscopic examination, will decide the diagnosis. 

In extensive bleeding from the prostate the blood 
flows back into the bladder, and it is not then to 
be distinguished from vesical hasmorrhage except by 
other signs of prostatic disease. When the blood 
is not intimately mixed with the urine, but becomes 
more abundant towards the end of the act, or when 
the urine contains flat or irregular-shaped clots, or 
is reddish in colour, it is from the prostate or 
bladder. 

The causes of vesical hcemorrhage are stone in 
the bladder, vesical tumours, acute cystitis, tuber¬ 
culous and cancerous ulceration of the bladder, 
bilharziosis, rupture of a vesical varix, and perhaps 
hfcmophilia, purpura, and scurvy. The haemorrhage 
from stone is often small in amount, intermittent, 
especially excited by exercise, and accompanied 
by the characteristic pain, etc. Haemorrhage from 
papilloma comes on suddenly without obvious cause, 
is often exceedingly profuse, and after continuing 
for a while ceases equally abruptly and may not recur 
for a long time. In some cases the bleeding occurs 
during the act of micturition, and as the urine 
is passed it becomes more and more bloody until 
at last pure blood flows when the bladder is com¬ 
pressing the very vascular grt)wth. In malignant 
tumour of the bladder the haemorrhage is more 
frequent but less abundant, and pain, frequency 
of micturition, and cachexia are marked. The 
haemorrhage of acute cystitis is moderate in amount 
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and accompanied by intense pain and frequency 
of micturition, and the urine contains mucMS and 
pus. In tuberculous ulceration the blood is small 
in amount and mixed with pus, and there may 
be signs of tuberculosis in the kidney, prostate, 
testicle, or vesiculse seminales. The tubercle 
bacillus must be sought in the urine—it is not 
easily found. The haemorrhage due to Bilharzia 
is usually slight in amount and frequently recurring; 
the ova of the parasite are found in the urine. 
Other signs of purpura, scurvy, and hcBmophilia 
accompany bleeding from these causes. 

Where the blood is intimately mixed with the 
urine, or the urine has a smoky tint, or there aic 
long narrow clots (“ casts ” of the ureter), it is 
certainly renal in origin. The cystoscope must be 
used to determine whether the bleeding is from one 
or both kidneys. Very profuse renal or prostatic 
haemorrhage may closely simulate vesical haemor¬ 
rhage, and is only to be distinguished by other signs of 
disease of these organs. 

Renal haemorrhage may be due to injury, acute 
inflammation, infarction, stone, tubercle, growths, 
parasites, or blood changes. The history of the case 
decides whether it is due to injury. When due to 
inflammation it is accompanied by excess of albumin, 
by tube casts, and is usually associated with mdema 
and other signs of blood change. Haemorrhage due 
to stone is chiefly characterized by its being increased 
by exercise or movement, by the pain, and some¬ 
times by the passage of gravel. Haemorrhage due to 
tuberculosis is recognized by the detection of tubercle 
bacilli in the urine, by the presence of tuberculous 
disease elsewhere, by fever, and by the admixture 
of pus with the blood ; the haemorrhage is usually 
slight. The haemorrhage of renal tumour may be 
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very profuse or very slight; in papilloma of the pelvis 
it is profuse as in the similar disease of the bladder, 
and there are abundant epithelial cells in the urine ; 
there may be no renal tumour to be felt, and in 
any case the palpable swelling is but slight. The 
signs of hcBmo'philiay scurvy, •purpura, fever, and the 
causes of renal congestion are so apparent that the 
diagnosis of hjemorrhage from these sources is easy. 
Hiemorrhage as a part of chyluria is recognized by 
the fibrinous coagula, the milky colour due to fat, 
and possibly by the detection of filariae in the blood. 

In all cases of haematuria, in which neither the 
history, e.g. of an injury, nor the result of a simple 
pliysical examination, e.g. the detection of an en¬ 
larged prostate, nor a renal tumour, renders the cause 
of the bleeding obvious, a cystoscopic examination 
must be made at the earliest possible moment. 
If postponed until the bleeding has ceased, the 
diagnosis may be rendered more difficult. 

Pyuria.—^Pus is a frequent addition to urine, and 
is recognized by turbidity of the urine, by the pre¬ 
sence of albumin and pus cells, and, when the pus 
deposits in quantity, by the fact that liquor potass® 
■ converts this deposit into a very ropy, tenacious fluid. 
If the pus escapes from the penis independently of 
micturition, it is urethral, due either to urethritis or 
to abscess opening into the urethra. A sudden dis¬ 
charge of pus in the urine indicates the bursting of 
an abscess, the seat of which will be shown by swell¬ 
ing and pain; if the act of micturition ends in the 
passage of a small quantity of pus, it points to sup¬ 
puration in the prostale. The passage of very ropy 
tnuco-pus in alkaline, foul-smelling urine shows that 
there is cystitis. Pus in large quantity in acid urine is 
derived from the pelvis of the kidney, or more rarely 
from an abscess opening into the bladder or ureter. 
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Bacillus coli hacUlnnn may be recognized by the 
characteristic opalescence of acid urine ; the b&cillus, 
like other organisms, must be identified by bacterio¬ 
logical methods. 

The mucus of urine is increased in inflammation 
of any part of the urinary tract. Semen may be 
found in urine, especially after a seminal emission. 
The passage of flatus or of /cecal matter, the latter 
recognized by the animal and vegetable fibres and 
cells as well as by its colour, consistence, and odour, 
shows that there is a communication between the 
alimentary canal and the bladder; this condition is 
usually attended with extreme pain, and it generally 
leads on to cystitis. The surgeon must endeavour 
to determine what part of the intestine opens into 
the bladder by the amount, the colour, and the con¬ 
sistence of the faecal matter, or by the rapidity with 
which such a substance as charcoal given by the 
mouth is recognized in the urine. The communica¬ 
tion may be a congenital malformation, but it is more 
often due to cancerous ulceration, to typhoid ulcera¬ 
tion, or to pelvic abscess; the history of the case 
clears up the diagnosis. As a sequel to an attack of 
appendicitis the appendix may form a communication 
with the bladder, and intermittently—perhaps at 
very long intervals—discharge a small amount of 
fsecal matter into the bladder. For the diagnostic sig¬ 
nificance of bile or sugar in the urine, and of the 
various crystalline depositSf the reader must refer to 
other works. The passage of hair or of masses of 
sebaceous matter indicates the opening of a dermoid 
cyst into some part of the urinary apparatus. Echino¬ 
coccus hooklets and hydatid vesicles have been found 
in the urine. 

Y I Cxamlnatioii of the urethra* —For malforma¬ 
tions of the urethra, see Chap. XL. 
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The size and condition of the orifice, and the 
presence of discharge, if any, are to be noticed. 
The orifice may be too small (stricture), A cyst or 
a wart may project from it, or its edges may be 
the seat of chancre or of epithelioma. Should the 
orifice be swollen and covered with a gummy dis¬ 
charge, and be the seat of itching, and these signs 
have appeared two to seven days after coitus, it is 
the initial stage of acute urethritis. If there is an 
abundant thick yellow or greenish discharge, and 
Hie penis is swollen, and the urethra feels firm and 
tender, there is acute urethritis ; when the discharge 
b comes milky in colour, and the pain and swelling 
subside, it is chronic urethritis ; and if the discharge 
consists only of shreds voided in the first portion 
of the urine, or of a drop of gummy discharge at 
the meatus, seen perhaps only in the morning, it is 
gleet. In all these cases the gonococcus must be 
sought for in the discharge. If the discharge is 
sanious, and an ulcer is seen just within the orifice, 
it is a soft chancre. A sero-purulent discharge with 
little or no pain, associated with a firm lump in the 
urethra near the orifice, and multiple enlargement of 
the inguinal glands, and followed by sore throat and 
a rash, is due to a hard chancre. Gonorrhoea is dis¬ 
tinguished from other forms of urethritis by the 
presence of the gonococcus in the discharge. A 
painless muco-purulent discharge is sometimes seen 
in secondary syphilis. Gleet may be caused by 
chronic urethritis or prostatitis, by a stricture, or 
by a urinary fistula. 

Now let the surgeon pass his fingers back along 
the urethra to the perineum : it may be swollen 
and tender in acute \irethritis, or hard and knotty 
in severe stricture; if a painful and tender, ill- 
defined firm swelling is felt in the anterior perineum, 
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it is a perineal abseess; in its later stages fluctuation 
may be felt. A similar swelling with much surround¬ 
ing oedema may be found over the urethra where it 
is covered by the scrotum, the pus being under the 
ejaculator urinaj muscle; such an abscess will point 
at the root of the penis. 

An examination of the urethra with the urethro¬ 
scope enables the surgeon to note the presence and 
exact position of granulations, ulcers, erosions, dis¬ 
tended follicles, and of hyperaemia of the mucous 
membrane, and so to determine the site and character 
of the lesion responsible for the persistence of a 
chronic urethritis. 

If a young or middle-aged man complains of 
difficulty in micturition, with loss of force of the 
stream, forking of the stream, or dribbling at the 
end of micturition, or of retention, and there is a 
history of a previous attack of gonorrhoea or of injury, 
there is probably a stricture of the urethra. This may 
be due to spasm of the extrinsic muscles of the urethra, 
congestion of the mucous membrane, or organic 
narrowing of its lumen. Any two of these causes 
may be present together. Pure spasmodic stricture 
is rare; cases of retention of urine after rectal or 
perineal operations are said to be due to this con¬ 
dition. The more probable cause is inhibition of the 
bladder. Congestive stricture may be diagnosed if a 
patient during the early stage of gonorrhoea is sud¬ 
denly seized with retention, and examination of the 
prostate is negative. It is unnecessary and bad 
practice to pass a catheter or bougie in this case. 
Organic stricture may be suspected if the patient 
gives a history of gonorrhoea some years previously, 
or of injury to the perineum, and of progressive diffi¬ 
culty in passing urine, characterize by having to 
strain to commence the act, and also by enfeeblo'- 
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ment and distortion of the stream, culminating 
perhaps in retention or dribbling of urine, the 
accompanying retention being unrecognized by the 
patient. The diagnosis is confirmed by passing a 
catheter or bougie and demonstrating an actual 
narrowing of the urethra. 

An attempt should first be made to pass a full- 
sized instrument. If obstruction is encountered 
within 6 in. of the meatus a stricture is present. 
The surgeon has to determine the position, size, 
and number of the narrowings. This examination 
is best made with “ acorn ” or “ bullet-headed ’* in¬ 
struments, successively smaller sizes being used until 
the largest is found which can be passed through the 
stricture or strictures into the bladder. 

If in passing a catheter a coarse grating is felt, it 
shows that there is a urethral or prostatic calculus, 
and the exact position at which the grating occurs, as 
measured by the stem of the catheter, distinguishes 
between these two. The soft grating felt in passing 
an instrument through an old tough stricture must 
not be mistaken for a calculus. If, as the catheter is 
passed, a sudden flow of pus occurs, it shows that a 
peri-urethral abscess has been opened; these are most 
commonly prostatic, but the position of the abscess is 
easily ascertained by the detection of swelling. If on 
passing a catheter the shaft is found to deviate from 
the middle line, or the instrument passes in to its full 
length without reaching the bladder (except in cases 
of prostatic hypertrophy), pass the finger into the 
rectum, and if the catheter is felt to be very super¬ 
ficial, or to one or other side of the middle line, 
it has entered a false passage. If, when the surgeon 
is trying to overcome an obstruction, the catheter 
suddenly slips on with a soft grating sensation, and 
blood escapes, he knows that he has made a false 
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passage; an instrument is never grasped by a false 
passage as it is by a stricture or by the compressor 
urethra) muscle. 

Examination of the prostate. —The condition 
of the prostate can be investigated (a) by digital ex¬ 
amination with the finger in the rectum, (6) by the 
passage of catheters or bougies, (c) by the cystoscope, 
and (d) by X-rays. The facts to be noted are 
its size, shape, and consistence, its mobility in the 
pelvis, its tenderness, and its opacity to X-rays. The 
following affections of the prostate can be diagnosed : 

Acute prostatitis is diagnosed if a patient who has 
or has recently had acute urethritis complains of 
deep-seated perineal pain, and a finger in the rectum 
finds the prostate to be uniformly enlarged, hot, 
and tender. If in a similar case the swelling of the 
prostate is soft and fluctuating, there is a prostatic 
abscess. Retention of urine may occur in either of 
these conditions. Acute prostatitis may also follow 
clumsy instrumentation. 

Chronic prostatitis is a common cause of gleet. It 
is to be diagnosed if in a patient with a chronic 
urethral discharge the prostate is felt to be slightly 
enlarged, and massage of the gland with the finger 
in the rectum causes a diminution in size, and 
the first few ounces of uruic passed immediately 
after contain flakes of discharge from the prostatio 
crypts. 

Prostatlc calculi rarely give rise to marked symp¬ 
toms. The diagnosis is usually made either by their 
being felt by the finger in the rectum or by the 
characteristic grating on passing a catheter. Their 
presence can be shown in an X-ray. 

Chronic enlargement ol the prostate.—If a patient 
over 50 years of age complains of difficulty of mic¬ 
turition, delay in starting the act, and of frequency 
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moi-e marked by night than during the day, and 
the passage of a catheter, other than a large coude, 
is difficult and reveals increase in length of the 
urethra, and the presence of more or less residual 
urine, chronic enlargement of the prostate is to be 
suspected. The diagnosis is confirmed if the pros¬ 
tate is felt to be definitely enlarged, or if the cysto- 
scopc reveals a projection into the bladder just 
behind the internal meatus. If the enlarged gland 
has a smootli surface and is movable in the pelvis, 
it is an adenomatous or simple enlargement. If the 
prostate is but little enlarged, smooth on the surface, 
very firm, but still mobile in the pelvis, it is a chronic 
fibrous prostate. If, on the other hand, the prostate 
is very firm, irregular, and nodular, and the lateral 
limits of the gland are ill defined and it is fixed, the 
enlargement is due to carcinoma of the prostate. 

One or more of the following complications of 
enlarged prostate are commonly present, and their 
symptoms are then added to those enumerated 
above, viz. hsematuria, cystitis, retention, and vesical 
calculus. It is to be noted that hsematuria occurs 
earlier and is more profuse in simple than in malig- 
A^ant enlargement of the gland. 

l^xammation of the bladder. —In addition to 
the ordinary methods of examination by palpation, 
percussion, etc., the condition of the bladder may 
be investigated by the cystoscope and by X-rays. 
The proper use of the cystoscope is attended by 
no risk to the patient, and the information it is 
capable of yielding is so important that its use 
is a routine measure in the diagnosis of vesical and 
also of renal affections. 

The following affections of the bladder rnay be 
met with : 

Ectopia vesleo is a congenital abnormality charac- 
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terized by failure of development of the anterior 
vesical wall, and separation of the pubic bones. The 
bladder appears as a raw red surface discharging 
mucus, on which the two ureteric orifices are to bo 
seen dribbling urine. The external genitals are 
always grossly abnormal. 

Sacculus of the bladder may be a congenital con¬ 
dition, or may be acquired secondarily to stricture 
of the urethra or other condition causing obstruction 
to the passage of urine. It may be found in a 
hernial sac, or appear as a dull cystic swelling above 
the pubes, not altered when the bladder is emptied 
by a catheter, but discharging urine by the catheter 
when pressure is made on it; or it may be seen in 
a cystoscopic examination. In cases of doubt the 
bladder should be filled with sodium bromide solution 
and an X-ray taken. 

Aeute cystitis is diagnosed when the urine contains 
pus and mucus, is alkaline in reaction, and there is 
marked frequency. 'J'he patient complains of pain 
above the pubes and deep in the perineum. The 
pain is sometimes agonizing and accompanied by 
severe strangury. A cystoscopic examination should 
not be made in this condition, but the urine should 
be examined bacteriologically and the cause of the 
condition determined. There may be a history of 
passage of instruments or of disease of other parts 
of the urinary tract. The absence of organisms in 
a smear made from the purulent sediment of the 
urine strongly suggests a tuberculous condition, 
and it is not uncommon for the initial infection of 
the bladder with tubercle bacilli to show itself as 
an acute cystitis. b>|' ^ 

If the patient is acutely ill, and the urine in addi¬ 
tion contains shreds of bladder mucous membtane in 
quantities of pus, the condition is membranous eystitls. 
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Chronic eyitltls is characterized by moderate fre¬ 
quency, and an alkaline urine with some pus and 
mucus; it usually occurs as a sequel to calculus, stric¬ 
ture, catheterism, growths in the bladder, or en¬ 
larged prostate. A complete diagnosis involves the 
recognition of the primary trouble, and also of the 
organisms present in the urine. A special form of 
chronic cystitis is tuberculous cystitis ; this is almost 
invariably secondary to tuberculous disease of the 
kidney or genital tract. It is to be suspected in 
such cases if there is frequency accompanied by 
tubercle bacilli in the urine. The detection of these 
organisms is difficult, and may only be accomplished 
by inoculating a guinea-pig and awaiting the de¬ 
velopment of tuberculous lesions. The diagnosis is 
confirmed by the cystoscope. This examination re¬ 
veals, according to the stage of disease of the 
bladder, either (a) localized patches of injection of 
the mucous membrane in the neighbourhood of the 
ureteric orifices, (6) scattered grey tubercles in the 
same region, or (c) definite ulcers with ragged edges 
possibly involving the orifices themselves. The 
bladder in these latter cases is extremely irritable, 
there is great pain preceding micturition, and the 
capacity of the bladder is greatly reduced. 

Vesical calculus is to be suspected if the patient 
complains of pain felt above the pubes or referred 
to the end of the penis, the i)ain being greatest to¬ 
wards the end of micturition, exaggerate by exer¬ 
cise and relieved bv rest, and if in addition there 
13 frequency most marked during the day, with a 
history of occasional slight haematuria. In rare cases 
the patient may have noticed that in passing water 
the stream is suddenly checked, starting again after 
some change of position. 

The diagnosis can be confirmed (a) by an X-ray 
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the two kidney cavities, of affording some idea of 
their relative functional activity. It is necessary 
to rid the bowel of gas, which oI)S(;urcs the shadows, 
by free purgation during the 30 hours preceding 
the examination. Retrograde pyelography makes 
possible a more exact outlining of the pelvis and 
calyces and an accurate estimate of the capacity of 
these cavities. The cystoscope is used to examine 
the ureteric orifices, and also to enable ureteric 
catheters to be passed through which the renal pelvis 
is injected or separate specimens of urine are collected 
from each kidney. This segregation serves the two¬ 
fold purpose of allowing the surgeon to detect 
abnormal constituents in one or other specimen, and 
to compare the functional capacity of the two 
kidneys. (Plate XIX.) 

The functional activity of one or both kidneys may 
be tested by estimating the amount of urea excreted 
by each kidney in a given time. This is best done 
by estimating the urea content of specimens collected 
one and two hours respectively after the ingestion of 
15 grm. of urea—the urea-concentration t(‘st. If the 
renal function as a whole is in question, this test 
should be combined with an estimation of the blood- 
urea, and total non-protein nitrogen. 

To examine the kidney, mie hand should be placed 
under the loin and the other in front, and the patient 
should then breathe deeply and regularly. By this 
means its size^ its shafe^ its mohility, its consistenccy 
and any unusual tenderness of the organ can be 
appreciated. 

The following surgical conditions of the kidney 
and ureter may be met with : 

Hydronephrosis. 

Pyonephrosis. 

Calculus. 



Intravenous pyeloaram of normal kidneys (p. 668). 
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. Pyelitis. 

Tiiberrulous nephritis. 

Suppurative pycloncplnitis. 

Tumours (including movable kidney). 

Hydronephrosis.—Distension of the pelvis and 
calyces follows partial obstruction to the passage of 
urine from the kidney to the exterior. If the 
obstruction be above the bladder, unilateral hydro¬ 
nephrosis rapidly results; if it be at the neck of the 
bladder or in the urethra, the distension does not 
occur until the hypertrophy of the bladder-wall 
impedes the flow of urine through the ureteric ori¬ 
fices ; it is then always bilateral. It is clear that 
numerous conditions may give rise to hydronephrosis. 
Abnormal implantation of the ureter into the pelvis, 
spasm of the muscle controlling the upper end of the 
ureter, calculus in the pelvis or ureter, a growth in 
flic jiclvis, kinking of the ureter when the kidney 
is movable, cicatrization of the ureter after trauma, 
or comjiression of the ureter by an abnormal branch 
of the renal artery, will produce unilateral hydro- 
yiephrosis ; whilst enlarged prostate, stone in the 
bladder, stricture of the urethra, phimosis, malig¬ 
nant disease of bladder or prostate will produce hi- 
lateral hydronephrosis. A malignant tumour of the 
cervix uteri infiltrating the cellular tissue at the neck 
of the bladder may obstruct one or both ureters. 

The diagnosis of hydronepnrosis depends upon 
the recognition of the presence in one or both loins 
of a fluid renal tumour. The cause of the condition 
may be clear from the history of the case, or complete 
examination of the urinary tract may reveal one of 
the causative affections mentioned above. An im¬ 
portant diagnostic feature, when present, is the 
variable size of the tumour, diminution in size being 
accompanied by a copious flow of urine. The patient 
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himself may be conscious of the alteration in size 
from time to time. “ Intermittent hydronephrosis,” 
as this condition is termed, occurs j)articularly in 
movable kidney or when an aberrant artery crosses 
and presses upon the ureter. I’he diagnosis may be 
confirmed by pyelogiaphy, the X-rays showing 
distension of the renal pelvis with greater or lesser 
absorption of the distended calyces into a common 
cavity. From pyonephrosis the diagnosis is only made 
by the absence of constitutional signs and symptoms 
and finally by tlie withdraw'al of urine free from pus 
from the aflecled kidnc}^ (riatc XX.) 

When tlie urine is primarily infected with organ¬ 
isms and there is partial obstruction to its outflow, 
pyonephrosis and not hydronephrosis results. The 
presence of pus in the distended kidney is to be 
suspected if the patient shows signs of chronic septic 
absorption, such as rigors, fever, local pain .'ind 
tenderness, anaunia, wasting, and leucocytosis. This 
general state is simulated by the renal iiisufliciency 
accompanying advanced destruction of kidney tissue. 
The withdrawal or passage of purulent urine from the 
affected side confirms the diagnosis of pyonephrosis. 

Renal calculus.—The diagnosis of stone in the 
kidney is made by a consideration of the history, and 
by e.xamination of the urine and of the kidney region 
with the hand and X-rays. In the history, fain 
is the cardinal symptom. The patient may com¬ 
plain of either a dull gnawing pain felt in the back 
at one or other side of the lumbar spine, relieved 
by rest and aggravated by exercise, persisting un¬ 
changed for months or even years; or of attacks 
of very severe pain known as renal colic. These 
attacks are often brought on by exercise or a sudden 
movement; the pain, of an intense, sickening char¬ 
acter, starts suddenly, is felt in the loin but shoots 
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dowu the groin to the testicle of the aflected side, 
which is sometimes drawn up to the external abdo¬ 
minal ring. Vomiting occurs and is accompanied 
by sweating and faintness, the patient writhing in 
agony. After a variable time the pain ceases as sud¬ 
denly as it began. Following such attacks, but also 
independently of them, there may occur haimaturia. 
One case may exhibit cither one or both of these 
forms of pain, whilst in a small number no pain 
is complained of. In such cases the only symp¬ 
toms will be slight recuiTing haematuria and a small 
degree of frequency by day. Albumin, pus, and 
blood may be found in the urine, and crystals of 
calcium oxalate or of uric acid or urates. 

When the affected kidney region is examined by 
the surgeon he will find tenderness. Renal tender¬ 
ness is best elicited by introducing the lips of two 
fingers deeply in an upward direction below the 
tip of the last rib, while the other hand supports 
the loin behind, and then instructing the patient 
to take a deep breath, or by pressing deeply into 
the “ renal angle,” i.e. the angle formed by the last 
rib and the outer border of the erector spinas muscle. 
Should hydronephrosis or pyonephrosis have occurred, 
the kidney will be felt enlarged. Examination of 
the segregated urine will reveal pus in an acid urine ; 
haematuria varying in amount, usually slight and 
often only detected by finding red blood-cells under 
the microscope; and crystals either of calcium 
oxalate, urates, or uric acid, according to the com¬ 
position of the stone. 

A good X-ray, taken with precautions as to 
emptying the colon of gas by aperients, not enema, 
will reveal the presence, jiosition, number, and 
approximate size of any stones present. Pyelo¬ 
graphy can bo used to determine the relation of any 
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doubtful shadow to the kidney. Di£B.culties in 
diagnosis arise from the occasional absence of all 
symptoms, or from their being referred to the un- 
afEected side, and from the absence of any change in 
the urine. The difiersntial diagnosis is from cases 
of oxaluria, where the pain exactly resembles renal 
colic but the urine is loaded temporarily with oxalate 
crystals and red blood-cells, from tuberculous disease 
of the kidney, and from DietFs crises occurring with 
a movable kidney. On the right side the condition is 
sometimes mistaken for gall-stones, and vice versa. 

Caleuliis In the ureter is to be diagnosed if the pa¬ 
tient gives a history of renal stone culminating in an 
attack of renal colic and followed by pain low down 
in the iliac fossa or groin, with or without hydro¬ 
nephrosis, and X-rays show a shadow in the line 
of the ureter. Pyelograjdiy, or the passage of an 
opaque bougie, will demonstrate the relation to the 
ureter of a doubtful shadow. Cystoscopic examina¬ 
tion may reveal a stone actually protruding from 
the ureter, but more commonly assists the diagnosis 
by showing the presence of ureteritis, the orifice 
of the affected ureter being either congested and 
prolapsed or, in later stages, retracted and patulous. 
In some cases all previous history is absent, and the 
complaint of low abdominal pain may suggest 
disease of the appendix if right-sided, or of the 
uterine appendages in the female. In rare cases the 
stone has been felt in the ureter per vaginam. 

Pyelitis occurs in two main forms—^primary, i.e. 
in the absence of other disease of the urinary tract; 
and secondary, following upon disease of the kidney 
such as calculus or tumour, or infective conditions 
of the bladder. 

Primary 'pyelitis is to be diagnosed if a patient 
complains of slight chronic or recurring pain in the 
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loin, accompanied by moderate frequency, and organ¬ 
isms (usually B. coli communis) in large quantities, 
witii or without pus, are found in an acid urine. 
Examination by the usual means reveals nothing 
else abnormal, but pyelography may show the renal 
pelvis slightly enlarged with an irregular outline. 

Pregnant women are especially liable to B. coli 
pyelitis, which in them produces acute symptoms, 
the frequency being accompanied by severe pain, 
fever, and vomiting. A similar acute form of the 
affection is not infrequent in children. It is also 
met with in those suffering from chronic constipation, 
colitis, or csecal stasis, but the symptoms in these 
cases are of a chronic rather than an acute type. 

Secondary myelitis is to be suspected where there 
is much pus in the urine in cases of renal calculus 
or tumour, or in cystitis when the pain is referred 
also to the loins, and the patient’s condition is 
unusually grave. 

Pyelonephritis, or suppurative pyelonephritis, is al¬ 
ways secondary to cystitis ; it may follow operations 
on the bladder or urethra when infection is present 
or introduced at the operation ; it is to be diagnosed 
in such a case if the patient becomes gravely ill, 
with intermittent high fever, rigors, vomiting, and 
prostration. There is pain in both loins, and pus in 
large quantities in scanty urine. In the worst cases 
there is complete suppression. The blood-urea is 
always raised. 

Tuheroulous nephritis is diagnosed with some diffi¬ 
culty in its early stages. The patient complains of 
slight intermittent pain in the loin, and of gradu¬ 
ally increasing frequency of micturition. The urine 
may show pus-cells microscopically and a few red 
blood-cells from time to time, and careful bacterio¬ 
logical examination of segregated urine proves the 
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presence of the B. tuberculosis. In the early stage 
the kidney is not tender, and the cystoscope reveals 
nothing abnormal. Pyelography will at the most 
only show the picture of pyelitis. The early diagnosis 
rests upon finding the specific bacillus in segregated 
specimens of the urine. As the disease progresses 
the symptoms become more marked. Pain is more 
pronounced, and the urine contains more pus and 
blood. Extension of the infection to the bladder 
is evidenced by great frequency. The cystoscope 
will then afford unmistakable signs of the disease. 
Apart from evidence of tuberculous disease in the 
bladder itself, chronic ureteritis is detected by altera¬ 
tions in the ureteric orifice on the afiected side. 
In advanced and t 3 q)ical cases the-orifice assumes 
the so-called “golf-hole” or punched-out appear¬ 
ance. The pyelograph picture may show ulceration 
of the kidney substance, the opaque solution making 
its way from the calyces into the cortex of the kidney. 
Tubercle bacilli are found in increasing numbers. 
With progressive disease and impairment of func¬ 
tion of one kidney, compensating hypertrophy of the 
other takes place. Such an enlarged kidney may 
be easily palpable, and the S(;at of pain and tender¬ 
ness. The affected kidney may be tender, but is 
not, as a rule, unduly palpable unless extension of 
the disease into the perirenal tissue, with the forma¬ 
tion of a perinephric abscess, takes place. 

Tumours of the kidney: 

1. Congenital cystic kidney. 

2. Papilloma of the renal pelvis. 

3. Sarcoma of the kidney. 

4. Hypernephroma. 

5. Carcinoma of the kidney. 

6. Movable kidney. 

1. Congenial cystic kidney is to bo diagnosed if a 
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patient under 40 years of age gives a history of 
polyuria, headache, wasting, and indigestion, and a 
tumour is found in one or both loins. The disease 
is bilateral, but the kidney of one side may be much 
larger than the other or become palpable some time 
before its fellow. The urine in such cases is large 
in amount until near the end, when it becomes 
scanty, of low specific gravity, and contains a much 
diminished total output of urea. Albumin is, as a 
rule, present. The tumours are firm, not tender, with 
an irregular surface, and enlarge steadily. Cystoscopy 
affords no evidence of disease, but the pyelograni 
is typical, the pelvis distorted into a spidery outline, 
and the calyces stumpy with club-shaped extremities. 

2. Papilloma of the renal pelvis is to be diagnosed if 
there is recurring hematuria shown by the cytoscope 
to come from one kidney and the urine from that 
side contains much pelvic epithelium or portions 
of the growth. Implantation of the growth may 
take place at the base of the bladder and con¬ 
firm the diagnosis. There is no appreciable en¬ 
largement of the kidney. There may bo renal 
colic due to the passage of blood-clots down the 
ureter. In the absence of portions of growth in the 
urine the diagnosis is uncertain, the other conditions 
to be excluded being varix of the renal papillae, 
calculus, and tuberculous disease. The association 
of calculus with symptoms pointing to growth strongly 
suggests that the growth in the pelvis is malignant 
in character. 

3. Sarcoma of the kidney is to be diagnosed if a 
child is found to have a rapidly growing solid renal 
tumour. The tumour may attain a great size. 
Pain referred to one or other iliac fossa may precede 
the discovery ot a tumour and suggest the presence 
of some intraperitoneal lesion. In some cases early, 
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in others not till a late stage, there is hicmaturia. 
The general condition of the patient is rapidly 
affected, wasting becoming extreme. 

4. Hypernephroma. — About 80 per cent, of solid 
renal tumours in adults are of this variety. They 
are also known as Grawitz tumours. In the 
absence of a palpable enlargement of the kidney 
the diagnosis is suggested by a liistory of re¬ 
current renal hmmaturia without pain. No evidence 
of tuberculous disease or calculus is obtainable, and 
the pyelogranj shows distortion of the normal pelvis 
and calyces. The former is attenuated towards one 
or other pole and the calyces are elongated and com¬ 
pressed, the whole appearance being described as 
“spider-like.’* When a palpable tumour is present 
the diagnosis is simpHEed. (Plate XXL) 

5. Carcinoma of kidney. —This infrequent variety 
of malignant tumour differs from hypernephroma 
in its mode of spread, tending to invade early 
the neighbouring glands, l^ressure of these glands 
upon the spermatic vein may cause a varicocele to 
develop. 

6. Movable kidney is included under renal tumours 
because such a kidney forms a palpable abdominal 
lump. It is to be diagnosed if a patient—usually 
an ill-nourished female—complains of dragging pain 
in one loin when in the upright posture, relieved 
by lying down. In some cases there is also a history 
of attacks of acute pain lasting some hours, followed 
either by the passage of a large quantity of urine 
(intermittent hydronephrosis), or by hasmaturia 
(Dietl’s crisis). These patients are, as a rule, 
subject to other troubles, such as headache and 
dyspepsia. On examination the kidney, almost in¬ 
variably the right, is easily palpable, or becomes so 

: inspiration. A movable kidney can always be 
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replaced into the loin by the surgeon’s hand; it is 
tender, and feeU larger than a normal kidney. The 
degree of mobility is gauged either by the range of 
movement during inspiration or by an examination 
in the upright as well as in the recumbent position. 
Pyelograms which are taken in both positions give 
the same information, and also demonstrate any 
hydronephrosis or kinking of the ureter which may 
be produced. 

Urethral fever.— When, soon after the passage 
of a catheter, the operation of lithotrity, or some 
similar local irritation, the patient is seized with a 
rigor, followed by great heat of skin, and then by 
a profuse sweat, the temperature rising considerably 
during the rigor and falling to the normal during 
the sweat, and the whole illness passes off in a 
few hours, the illness is acute urethral fever. The 
attae-k may vary much in intensity; it resembles 
an attack of malaria or a pyaemic rigor, but is 
characterized by its transient character and its 
connexion with urethral irritation. When the at¬ 
tack is repeated at the interval of a few hours 
or days, it is called recurrent urethral fever. The 
effects of infection from a catheter or following an 
operation, viz. cystitis^ 'pyelitis^ and pyelonephritis^ 
have been considered under their respective headings 
earlier in the present chapter. 
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DIAGNOSIS OF DISEASES OF THE HAND 

Deformities.—The hand is frequently the seat of 
congenital or of acquired deformities. 

The common congenital deformities, which are all 
easily recognized, are supernumerary digitis, absence 
of digitis, webbed-fingers or syndactyly, gigantism of 
one finger or macrodactyly, and congenital contraction 
of the finger. In this latter deformity the finger 
is found hyperextended at the first phalanx and 
flexed at the second and third, thus differing from 
Hupuytren’s contraction {see p. 679). Various types 
of cluh-hand also occur, in which the hand is deflected 
to one or other side or is hyperextended or flexed, 
due to abnormal development of the radius or ulna. 
In “congenital amputation’* of the forearm the hand 
is represented by a shapeless mass bearing upon its 
extremity one or more knobe as rudiments of digitis. 

The common acquired deformities are spring- or 
snap-finger, a condition in which, when the patient 
attempts to open his hand, one finger remains flexed, 
and on extending it with the other hand it opens 
with a jerk. MaUet-fitiger is one in which the terminal 
phalanx is maintained in a state of flexion owing to 
damage to the extensor tendon. Clubbing of the 
fingers, i.e. thickening of the terminal phalanges, 
occurs in chronic pleural and lung disease such 
as chronic empyema, bronchiectasis, or phthisis. 
Contraction of one or more fingers* may follow 
suppuration in the flexor tendon-sheaths. Another 
deformity, coming on especially in men of middle or 
later life, is that characterized by flexion of the fingers 
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at the metacarpo-phalangeal and first interphalan- 
geal joint; on attempting to straighten the digit 
great resistance is met with in the palm, and the 
palmar fascia is felt to be tense and firmly ad¬ 
herent to the skin, which is marked with trans¬ 
verse creases; this is known as Dujyiiytren's con¬ 
traction. The deformity begins and is most marked 
in the little finger, then the ring finger. It is fre¬ 
quently hilatoral. 

Permanent paralysis of the ulnar nerve results 
ill a “claw-hand,’’ i.e. hyperextension at the meta- 
carpo-phalangeal, and flexion at the interphalangeal 
joints, together with wasting of the intcrossei, most 
noticeably in the first interosseous space. “ Con¬ 
gealed hand ” is the name sometimes given to the 
cramped atrophic hand which follows median-nerve 
paralysis, and also, sometimes, severe gunshot wounds 
of the upper limb without main nerve-trunk lesions. 
The deformity of the hand resulting from Volkmann’s 
ischaemic contracture is described on p. 163. 

The hand may be greatly distorted by the con¬ 
tracting scars of a burn. To be distinguished from 
this is a rare spontaneous disease of the skin lasting 
many years, which gradually draws the fingers to¬ 
gether and finally (converts the hand int^o an irregular 
club-shaped mass, from which the ends of the fingers 
project; the part, which is covered by a reddish 
cicatricial skin, is ulcerated or covered with thick 
yellow crusts; this disease is a form of lupus. 

The appearance of the hand is also afiected in 
certain remote diseases. In this connexion must 
be mentioned the “spade-like” hand of acromegalics, 
and the flat, .wasted hand seen in cases of progressive 
muscular atrophy, syringo-myelia, and cervical rib. 

Acute inflainination may attack any of the 
structures of the hand, and is characterized by its 
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usual signs; but the surgeon must endeavour to de¬ 
termine its exact seat. If the pain and swelling are 
in the wrist, the joint should be very gently moved, 
and then, while the wrist-joint is fixed by grasping 
it in the hand, the fingers should be carefully flexed 
and extended ; should it be found that every move¬ 
ment of the wrist-joint is very painful, but that 
when it is held fixed the fingers can be moved with¬ 
out causing pain, it will show that there is acute 
inflammation of the wrist-joint. If, however, move¬ 
ment of the fingers is found to be painful when the 
wrist-joint is fixed, it points to acute tenosynovitis, 
and if soft grating or friction is felt during the move¬ 
ment this diagnosis becomes certain. 

Whitlow.—This is the popular name given to 
an acute inflammation, usually running on to sup¬ 
puration, occurring in a finger and caused by infection 
at the site of a prick, cut, or abrasion. In favourable 
cases the inflammation is localized to part of a finger, 
but in many, spread takes place into the palm or 
even up the forearm. In the more severe cases grave 
and permanent loss of use of the hand may result. 
It is of the utmost importance, therefore, to recognize 
early the structure or structures involved in order 
that adequate drainage may be afforded. 

1. When pus collects beneath the cuticle of the 
finger, which is raised as a flat, tender, but not 
acutely painful yellow blister, it is a subcuticular 
whitlow. 

2. When within a day or two of a local injury the 
cellular tissue, usually the pulp, is swollen, red, 
tense, and exceedingly painful, with some less tense 
swelling extending up the finger, it is a subcutaneous 
whitlow. 

3. If complicating a subcutaneous whitlow or 
from the start the whole finger is swollen, back and 
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front, held slightly flexed and great pain is caused by 
attempts to straighten it, there is infection of the 
flexor-tendon sheath, it is a thecal whitlow. In this 
variety there is great pain, some fever, and constitu¬ 
tional disturbance. For anatomical reasons, infection 
of the sheath of the flrst, middle, and ring Angers stops 
short at flrst at the palm, whilst in the case of the 
thumb and little finger the infection will spread 
primarily up to the wrist. 

4. Infection of any tendon sheath is liable to 
burst its anatomical boundaries. In the case of the 
thumb the spread may be (a) into the comimm flexor 
sheath under the annular ligament and from this up 
the tendon sheath of the little finger, (6) into the 
thenar fascial space, and (c) from the common flexor 
sheath above the wrist into the space between the 
pronator quadratus and the flexor group of muscles, 
the forearm muscle space. Infection of any of the 
three middle tendon sheaths may burst into the 
middle palmar fascial space. Extension of the 
suppuration in one or more of these directions is to 
be diagnosed if there is an increase in the general 
swelling more marked in one or other region with 
extreme local tenderness. 

In some cases, especially where the infection is 
by the streptococcus, suppuration does not occur, 
but the local inflammatory condition is accom¬ 
panied by grave constitutional disturbance and the 
rapid spread of l 3 miphangitis up the forearm and 
arm. 

Chronic disease. —A chronic inflammatory en¬ 
largement of a phalanx is known as dactylitis. If 
the swelling is smooth and uniform, aflecting the 
entire bone, fusiform in shape, and not showing any 
tendency to suppurate, it is probably syphUitio, and 
other signs of this disease must be sought to support 
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the diagnosis. If the swelling is less regular, affect¬ 
ing alone or chiefly one part of the bone, and shows 
a tendency to soften or to ulcerate, it is tuber¬ 
culous; this disease may lead to great shortening 
of the finger. An exactly similar disease is met with 
in the metacarpus. (Plate XXII, Fig. 1.) 

A chronic painless superficial ulcer on the finger 
with infiltration beneath, and moderate firm enlarge¬ 
ment of the axillary and epitrochlear glands, is a 
hard chmme. Confirmation of this diagnosis is 
afft)rded by finding the spirochaete in the discharge 
and a positive Wassermann reaction. 

An ulcerated warty excrescence on the dorsum 
of the hand, chronic in its course, and accompanied 
by enlargement of the epitrochlear and, perhaps, 
axillary glands, and by small subcutaneous nodules 
up the arm in the course of the main lymphatics, is 
a huUiher's wart —a tuberculous lesion due to local 
infection with the tubercle bacillus. It is met with 
in those who handle carcasses or take part in post¬ 
mortem examinations. 

Epithelioma is not infrequently met with on the 
dorsum of the hand in persons of 65 years and over. 
It is confined to those in whom prolonged exposure 
to the sun, e.g. out-door workers, or to the irritating 
influence of tar or paraffin, has led to a diffuse patchy 
hyperkeratosis. It presents the usual features of 
this disease, but involvement of glands occurs only 
after a long-interval, if at all. 

Tuberculous disease of the wrist causes swelling 
around the bones, pain on movement and on pressure 
through the bones, and later on grating, abscess, 
and sinuses leading down to carious bone. An X-ray 
shows erosion of articular surfaces and loss of opacity 
of the affected bones. In late stages there may be 
considerable destruction of bone. 
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Effusion into the 'palmar sheath or compound gan¬ 
glion causes swelling on the front of the wrist extend¬ 
ing into the palm and a short distance up the fore¬ 
arm; fluctuation can be obtained between the upper 
and lower parts of this swelling, and often fremitus 
from the “melon-seed bodies’* in the effusion. It 
is usually a tuberculous affection. It is distin¬ 
guished from disease in the wrist-joint by the 
absence of tenderness on pressure through the bones, 
less rigidity and pain, absence of swelling over the 
dorsum of the wrist, and the integrity of the bones 
as seen in an X-ray. 

A tense ovoid or globular fluctuating swelling 
on the back of the hand or front of the wrist is a 
circumscribed ganglion; this may be connected with 
one of the tendon sheaths, or with an articular 
synovial membrane. 

Occasionally soft grating is felt in a tendinous 
sheath due to chronic dry tenosynovitis; but more 
often there is effusion, and a fluctuating swelling 
having the shape and position of the sheath is 
found; when the fluid contains “melon-seed bodies” 
the movement of the fluid imparts a peculiar thrill- 
like sensation which is characteristic. 

If one or more of the bones of the hand undergo 
a steady painless enlargement, forming an ovoid or 
globular swelling, at first firm and unyielding, but 
later on giving “egg-shell crackling” or becoming 
slightly elastic, and not yielding to treatment, the 
disease will be recognized as chondroma. The tumour 
occurs in early life, grows more often from the in¬ 
terior than from the surface of these bones, and 
•is often multiple. When it appears as a pedun¬ 
culated outgrowth from the surface of the bone at 
the junction of epiphysis and diaphysis, it quickly 
ossifies. A commencing chondroma cannot be 
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distinguished from periostitis; but the absence of 
injury as an exciting cause, of pain or tenderness, 
of other evidence of syphilis or tubercle, and an X-ray 
will clear up the case; “egg-shell crackling” at once 
establishes the diagnosis of tumour. (Plate XXII 
Fig. 2.) 

When the joints of the fingers become semi- 
flexed, adducted, stiff and painful, with creaking 
and grating in the joints, and nodular thickening 
around, the disease is osie-oarthritis. 



CHAPTER XLVII 

DIAGNOSIS OF DISEASES OF THE FOOT 


Deformities.—When the ankle-joint is extended 
and the heel is raised from the ground in standing, 
the deformity is known as talipes equinus. This de¬ 
formity varies much in degree, and the patient may 
walk on the ball of the toes or on the dorsum of the 
foot. The position of corns and callosities is a useful 
indication of the part of the foot upon which the 
patient walks. When the ankle is flexed, and the 
patient rests solely on the heel with the toes raised 
from the ground, it is talipes calcaneus. When the 
foot is rotated in at the transverse tarsal joint so 
that its inner border is raised and shortened, and 
is marked by a deep groove under the head of the 
astragalus, while the outer border is depressed and 
a corn or callosity is developed over the cuboid bone, 
it is talipes varus. If the foot is rotated out so that 
its outer border is raised from the ground and the 
peroneal tendons are tense while the inner border is 
depressed, it is talipes valgus. If the arch of the foot 
is abnormally deep, the patient resting merely upon 
the heel and the ball of the toes, it is talipes cavus ; 
while when the arch of the foot is lost, so that in 
standing the whole length of the inner border of the 
foot rests upon the ground, the head of the astragalus 
and the tubercle of the scaphoid being unduly pro¬ 
minent, it is talipes planus^ ” flat-foot,” or ” spurious 
valgus.” Two or more forms of talipes may be com¬ 
bined ; thus, talipes equinus and varus are frequently 
associated, and talipes cavus may be superadded; 
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talipes valgus and calcaneus arc often found together, 
and in extreme cases of talipes planus some amount 
of valgus may be found. 

Talipes is either congenital or acquired. The con- 
genital cases are recognized by the history, and in 
some cases by associated deformities such as spina 
bifida, and, where not due to paralysis, by the W'ell- 
nourished condition of the limb and the great re¬ 
sistance to correction of the deformity. 

Cases of acquired talipes must be carefully in¬ 
vestigated with a view to tracing the deformity tt> 
the contraction of cicatrices or injuries dividing 
nerves (traumaiic)\ to retention of the foot for a 
long period in one position [static)) to paralysis of 
muscles {paralytic ); or to spasm of muscles (spastic ): 
in the last case some source of rejlex irritation or 
evidence of hysteria, such as intermission of the 
deformity, must be sought. When the leg is cold, 
perhaps even livid, and the muscles are wasted, and 
the patient is unable to move the foot and toes in 
the usual directions, the talipes is certainly paralytic, 
and most commonly the sequel to anterior polio¬ 
myelitis. Occurring as it usually does in children, 
the disease interferes w'ith the growth of the limb, 
which is more or less shortened, and the skin may be 
dry and rough. The surgeon must notice how far, 
and with how much force, he can correct the de¬ 
formity, and what tendons or bands of fascia are 
then made tense. 

The great toe is often found pushed out of the 
straight line under or over the outer toes (hallux 
valgus), and then a bursa is apt to develop over the 
head of the metatarsal bone—this is known as a 
bunion; the bursa may become inflamed and sup¬ 
purate. Loss of free flexion in the first metatarso- 
dhalangeal joint produces what is known as hallux 
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rigidus; this is often associated with talipes planus. 
If a toe is bent back at the metatarso-phalangeal 
joint, and flexed at the two terminal joints, the de¬ 
formity is known as hammer-toe; this affects especi¬ 
ally the second too and is often complicated with a 
corn over the dorsum of the first interphalangeal 
joint and another over the tip of the toe. 

The skin of the sole is often the seat of corns 
or callosities over the points of greatest pressure. 
Syphilis may give rise to thickening of the skin of the 
sole, with marked fissuring; this condition must be 
distinguished from psoriasis. Irregular fissures and 
ulcers may be found between the toes in syphilitic 
patients, called rhagades digitorum. An ulcer may be 
found at either side of the nail of the great toe—most 
commonly the outer side—^into which the edge of 
the nail presses; this is a cause of great pain, and 
is attended with discharge and the growth of a 
fleshy mass over the nail; it is known as ingrowing 
toe-nail. Ulcers are sometimes met with in the 
sole of the foot in the centre of corns; they are 
painless, very chronic in their course, and a probe 
is found to pass in deeply between the metatarsal 
bones, or to strike bare bone; they are known 
as perforating ulcers. The surgeon should examine 
the sensibility of the surrounding skin and the con¬ 
dition of the tendon reflexes, the gait, the pupil, 
and the spine, and should inquire for lightning-like 
pains in the legs; these ulcers are often found in 
connexion with local anaesthesia, or tabes dorsalis, 
or spina bifida occulta. Sinuses are also met with 
in connexion with diseases of the bones and joints. 

Tiiinoui‘s. —Circumscribed ganglion may occur 
on the dorsum of the foot as on the hand. A firm 
tumour rising up under and displacing the nail of 
the great toe is a subungual exostosis. 
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The bones and joints of the foot can easily 
be individually examined, and any swelling or tender¬ 
ness to pressure or movement can be readily deter¬ 
mined, while the probe passed into sinuses may 
detect either necrosed or carious bone. By pressing 
each toe separately back towards the heel, evidence 
of inflammation of the bases of the metatarsal and 
anterior tarsal bones can be obtained. X-rays are 
of great value in the diagnosis by showing the in¬ 
tegrity or otherwise of individual bones. 

Tuberculous disease of a tarsal bone is very prone 
to spread to one of its joint surfaces, and, from 
the large size and complexity of the synovial mom- 
braries, to extend quickly thence to several bones. 
This is especially true of the astragalus and .scaph¬ 
oid. The position of swelling and tenderness, and 
the movements which cause pain, as well as the 
position of sinuses, are the signs, in addition to 
the evidence afforded by the X-ray, by which the 
locality of tuberculous disease of the bone of the 
foot is determined. 

Extensive tuberculous disease may occur in the os 
calcis without involvement of either of the other bones. 

Gout selects the metatarso-phalangeal joint of 
the great toe with much frequency. If the great 
toe is chronically displaced outwards, and the usual 
prominence of the head of the metatarsal bone is 
much swollen, very painful, tender, reddened, and 
fluctuating, there is a suppurating bunion. The 
abscess may burst and leave a sinus, or may spread 
into the joint; this will be shown by the occur¬ 
rence of grating and of great pain on moving the 
phalanx on the metatarsus. The acute inflammation 
of the bunion will be distinguished from gout by the 
history of the case and by the absence of the pre¬ 
monitory signs of gout. 
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When a patient complains of great pain on stand¬ 
ing or walking, felt in the sole under the head of 
the third or fourth metatarsal bone and shooting 
down along the toes, and on examining the part 
no acute or grave change is found, but pressure on 
one particular spot causes the same severe pain, the 
affection is MorlorCs disease^ and the pain is caused 
by pressure of the bone upon a digital nerve. Less 
severe pain, not shooting down to the toes, and not 
associated with such acute local tenderness, is caused 
by undue thinness of the soft tissues of the sole. 
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Abdominal ab 8 ccH 80 B, 137. 496, 
633 

- C'ontuBlouB, 125 

-scquelte of, 133 

- — diseases, acute, 498 

-action of bou’cls 

in, 510 

-blood-count in, 

510 

-chest and, 511 

-collapse in, 502 

-nervous pbciio- 

incna in, 611 

-IMiiu in, 498 

--pelvic examina¬ 
tion in, 507 

-percussion in, 

606 

-previous history 

in, 607 

-pulse and tem¬ 
perature in, 
603 

-rigidity of pari- 

etes in, 603 

-stethoscopy in, 

611 

-swelling in, 604 

-urine in, 510 

--vomiting in, 501 

-X-rays in, 611 

■-distension, postoperative, 

660 

-fistula, 142 

-hernia, 565 

-injuries, 124 

-musclcf?, rupture of, 133 

-operations, sequelw of, 

667 

-tumours, 468, 604, 543 

-consistence of, 470 

-examination of blood 

in, 473 


Abdominal tumours, flatulent 
distension and, 475 

-mobility of, 470 

-obesity and, 474 

-outline of, 469 

-wall, contusion of, 133 

-diseases of, 464 

-respiratory mobility 

of, 641 

-rigidity of, 127, 135, 

503, 542 

-suppuration in, 142 

-tumours of, 465, 475, 

530, 543 

-wounds, 138 

-sequeliB of, 142 

Abscess, abdominal, 137, 496, 
633 

-acute, 244 

-alveolar, 354, 358, 391, 405 

-anal, 678 

-appendicular, 513 

-beneath temporal fascia, 

339 

-Brodie’s, 296 

-chronic, 246 

-deep, 292 

-deut^, 437 

-extradural, 349 

-femoral, 639 

-glandular, of neck, 428 

- tuberculous, 

430 

-hepatic, 487, 517 

-iliac, 323, 327, 496, 641, 

645 

-intra-abdominal, 660 

-intraperitoneal, 486 

-ischio-rectal, 678 

-labial, subacute, 602 

-liver, 487, 617 

-mammary, 463 

-chronic, 468 


691 
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Abscess, mediastinal, 122 

-of abdominal wall, 465 

-of Bartholin’s Klatid, 602 

-of bono, 296 

-of brain, 349 

-of face, 388 

-of erroin, 639 

-of kidney, 622 

-of lung, 121 

-of nasal septum, 399 

-of oesophagus, 414 

-of scalp, 62 

—— of scrotum, 607 

-of spermatic cord, 633 

-of spleen, 490 

-of testicle, 624 

-of tongue, 421, 427 

-of tonsil, 407 

-over aneurysm. 257 

-over artery, 258 

-parotid, 389 

-pelvic, 144, 661, 633, 639, 

641, 646 

-periappendicular, 513 

-perineal, 660 

-periosteal, 291 

-peripleuritio, 119 

-peritoneal, 137 

-peri-urethral, 661 

-prostatic, 662 

-psoas, 323, 327, 496, 633, 

640, 645 

-retropharyngeal, 410, 431 

-spinal, 372, 376, 381, 431 

-subaponeurotic, 467 

-submammary, 453 

-Bubpectoral, 119 

-Bubphrenic, 497, 561 

-Bupramammary, 454 

-th^oid, acute, 441 

-tuberculous, of gland, 430 

-in muscle, 240 

-of spine, 372 

-retroperitoneal, 496 

Acetabulum, disease of, 640 

-fracture of, 146, 174 

-with dislocation, 176 

-Assure across. 146 

Achalasia, 414 
Acholuric Jaundice 5, 490 
Acromegaly, 342, 371 
Actinomycosis, 233, 269, 434, 
438, 644, 645 
Adenoids, 400, 409 
Adenoma, mucous, of lip, 390 

-of breast, 457 

-of prostate, 663 

-of Hcalp, 340 

-of thyroid, 441 


Adenoma of umbilicus, 464 
Adhesions, visceral, 136, 143, 
555 

Air-passages, foreign bodies in, 
96, 99 

-wounds of, 92, 93 

Air-sinuses, diseases of, 393 
Albuminoid liver, 487 
Albuminuria, 654 
Alcoliolism as a complication of 
diagnosis, 14, 71 
Alimentary canaktumours of, 48 5 
Alveolar abscess, 354, 358, 39i, 
405 

-necrosis, 352 

Anal abscess, 578 

-Astula, 579, 586 

-togs, 581 

Anccmla, splenic, 490 
Amesthesia, “stocking,” 39 
Aneurysm, 247, 410, 435 

-aortic, 72 

-arterio-venous, 255 

-carotid, 435, 436 

-cirsoid, 254 

-of scalp, 337 

-diffused, 210, 254 

-fusiform, 253 

-innominate, 436 

-leaking, 254 

-pressure effects of, 252 

-retroperitoneal, 496 

—- ruptured, 210. 255 

-sacculated, 253 

—— subclavian, 436 

-traumatic fdrcurascribod, 

24, 36 

-diffuse, 61 

■ — varicose, 255 
Ancurj^raal varix, 255 
Angina, Ludwig’s, 429 
Angular curvature, 372 
Ankle, ankylosis of, 336 

-inJurlOB about, 183 

Ankle-Joint, diseases of, 331 

-dislocatloii of, 186 

Ankylosis, 66 333 

-false, 333 

-of ankle, 336 

-of digits, 336 

-of elbow, 336 

-of hip, 335 

-of knee, 336 

-of lower jaw, 334, 361 

-of shoulde^ 334 

-of spine, 3o6 

-of tarsus, 336 

-of temporo-mandibular 

joint, 361 
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Ankylosis of wrist, 335 
Ano-rectal syphiloma, 662 
Anthrax, 387, 430 
Antro-ohoanal polyp, 399, 409 
Antrum of Highmore, disease of, 
369, 393, 396, 397 

-suppuration in, 356 

-tumour in, 356 

Anus, artificial, 143, 464, 644 

-cancer of, 691 

-congenital defect of, 53 4,692 

-diseases of, 673 

-eczema of, 677, 681 

-epithelioma of, 582 

-examination of, 676, 680 

-fissures of, 660 

-fistulSB of, 679, 586 

-narrowing of, congenital, 

692 

-patulous, 681 

-protrusion from, 582 

-stricture of, 661 

Aorta, pulsating, 496 
Aortic aneurysm, 72 
Aphthes, 391 
Aphthous gingivitis, 351 

-ulcer, 391 

Apoplexy, 72 

Appendicitis, acute, 505, 612 

-chronic, 651 

-obstructive, 613 

-pain in, 499 

-suppurative, 613 

Appendicular abscess, 513 
Areola, examination of. 446 
Arterial heemorrhage, 46 
Arterio-venous aneurysm, 93. 

266 

Arteritis, traumatic, 36 
Artery, compression of, 37 

-contusion of, 36 

-dilatation of, 213 

-laceration of, 36 

-rupture of, 36, 37, 206, 

210, 255, 393 
Arthritis acute, 307, 360 

-of infants. 310 

-chondro-, syphilitica, 313 

-gonorrhcnal, 308 

-gummatous, 313 

-neuropathic, 310 

-tuberculous, 312 

Ascites, 486 

Asphy^, traumatic. 111 
Astragalus, dislocation of, 187 

-fracture of, 187 

Atony of bowel. 532 
Atrophic rhinitis, 398 
Axilla, examination of, 448 


B 

Balanitis, 596 
Banti’s disease, 490 
Barium enema and X-rays, 472, 
482, 533, 545, 562 

-meal and X-rays, 412, 472, 

533, 545. 646, 549, 650, 
652, 566, 566 

Bartholin’s gland, abscess of, 
602 

-cyst of, 602 

Bedsores, 82, 267 
Bennett’s fracture, 167 
Biceps, bursitis under, 331 

-dislocation of tendon of, 

36, 169 

Bilharzia, hasmorrhoge due to, 
656 

Biliary colic, 516 
—- fistula, 466 
Bladder, calculus in, 665 

-examination of, 663 

-fistula of, 667 

-foreign bodies in, 150 

-heemorrbaM from, 655 

-pain in, 647 

-rupture of, 147, 652 

-sacoulus of, 664 

-tumours of, 479* 655, 666 

-woimd of, 149 

Blebs, 24 

Blood, extravasation of, 24, 212 
Blood-count in abdominal affec¬ 
tions, 473, 510 

-in enlarged glands, 236 

Blood-vessels, examination of, 
35 

-wound of great, 116 

-abdominal, 131 

Boil, 430 

Bone, abscess of, 296 

-and periosteum, contusion 

of, 28 

-articular, signs of disease 

in, 305 

-caries of, 273, 297 

-changes in, 289 

-chronic swellings of, 292 

-condensation of, 289 

-crepitus of, 27 

-erosion of, 290 

-examination of, 25 

-for deformity, 25 

-for mobility, 26 

-fibroma of, 301 

-fracture of (see Fracture) 

-hydatid oyst in, 300 

-hypertrophy of, 293 
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Bone, injury of, 28 

-liponia of, 300 

- ULobility of, 26 

-Paget’s disease of, 296 

-rarofaetion of, 289, 297 

-sarcniiia of, 298, 315 

-secondary careiiioina of, 

300 

-syphilis of, 294, 295, 339 

-tuberculosis of, 295 

-tumours of, 286 

-ulcers of, 297 

-wound of, 47 

- {see also Skull, Spine) 

Brain, abscess of, 349 

-compression of, 70, 71 

-concussion of, 13, 70 

-contusion of, 13, 63. 70 

-spreading esdema of, 71 

Branchial cyst, 404, 431 

-fistula, 437 

Breast, abscess of, 453, 458 

-carcinoma of, 459 

-acute, 454 

-scirrhous, 460 

-importance of early 

diagnosis of, 462 

-diseases of, 444 

-enlargement of, acute, 452 

-examination of, 445 

-hypereesthesia of, 466 

-hypertrophy of, 464 

-male, diseases of, 463 

-neuralgia of, 456 

-tumours of, 447, 449, 457 

Broad-ligament tmiuiurs, 480, 
491 

Brodie’s abscess, 296 

-tumour, 458 

Bronchi, foreign body in. 100 
Brouchoscoiie in diagnosis. 99 
Brown-S^quard paralysis, 382 
Biiilses (see Contusions) 

Bruit in tmnours, 250 
Bryant’s triangle, 172 
Bubo, virulent, 639, 642 
Bubonocele, 566 
Buerger’s disease, 284 
Bunion, 687 

-. suppurating, 688 

Bursa, signs of disease in, 305 
Bursfie of knee-joint, 330 

-wounds of, 48 

Bursitis, acute, 310 

-biceps-cruris, 331 

-chronic, 316 

- dry, 311 

-fibrous or plastic, 317 

-Infrapatellar, 330 


iitis, pol. 
popiiteaf, 331 
■ prepatellar, 330 

-psoas, 327 

-sartoriuH, 331 

-scmiincmbrunosiis, 331 

-subacuto plastie, 311 

-suprapatellar, 330 

-syphifitic, 317 

-tendi'Achillis, 332 

-tuberculous, 316 

-vertebral, 381 

Butcher’s wart, 682 


C 

Cachexia, tumours and, 225 
(\pcal stasis, 556 
Calculus, nasal, 400 

-pancreatic, 493, 554 

-preputial, 694 

-prostatlc, 661, 662 

-renal, 670 

-salivary, 403 

-iireteiic, 672 

-ureshral, 661 

-vesical, 655, 665 

(’ancer “on culrasse,’’ 463 

- (see also Carcinoma) 

Cancrum oris, 353, 387 
Capillary hfcmorrhage, 45 
Carbuncle, 387, 429 
Coi'cinoma, duct, 465, 460 

-heredity and, 6 

-of anus. 691 

-of bladder, 666 

-of breast, 450, 455, 459 

-acute, 454 

-importance of curly 

diagnosis of, 462 

-scirrhous, 451, 460 

-varieties of. 462 

—~ of colon, 494, 533 

-of gall-biiidder, 489 

-of law, 369 

-- of kidney, 676 

—— of liver, 486 

-of oesophagus, 416 

-of pancreas, 493, 664 

-of parotid gland, 390 

-of prostate, 663 

-of pylorus, 492, 549 

-of rectum, 690 

-of sea p, 340 

-of sponnatic cord, 636 

-of stomach, 649 

-of thyroid, 256 

-of tonsU, 408 
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Carciuoijju of umbiliouR, 466 

-of uterus, 491 

-Hcirrlious, 460 

-seoondary, 234, 240, 530 

-in bone, 300 

-In spine, 377 

('ardiospasm, 414 
Varies, 273, 297, 388 

-of spine, 85, 372, 375, 438 

Carotid aneurysm, 435, 436 

-arterj, injury of, 93 

-body, tumours of, 434 

Carpus, dislocations of, 166 
CartiJaRe, sums of discviso in, 305 
Canmclo, urethral, 602 
Casoiii’s intracutuneous test, 
241, 487 

Causalgia, 37, 56 
Cellular tissue, tumours of, 230 
Celiulitis, 62, 428 
(.^cphalhoimatoma, 59 
Ce,phalhydrocele, traumatic, 259 
(Cerebellar tumours, 345 
Ccrcbello-pontine antflo tumour, 
345 

Cerebral irritation, 70 

-tumours, 343 

Cerebro-spinal fluid, escape of, 
in injuries of skull, 65, 67, 
69, 398 

(CcrAucal rib, 433 
Chancre, luird, 267, 596, 598, 
609, 638 

-on ilngm', 682 

-on lip, 385 

--on palate, 405 

-on toiifiTUC, 424 

-on tonsil, 409 

-on urethra, 659 

-Hunterian {see Chancre, 

hard) 

-mixed, 598 

-sloughinpr phaKodmnic, 643 

-soft, 269, 595, 597, 609, 

659 

Cluincrold, 269, 697 
(Charcot’s disease, 310, 315, 638 
(•hcloid scar, 57 
Chest, concussion of, 111 

-contusions of, 102 

-injuries of, 102 

-complications of, 117 

-woumls of. 111 

Cholecystitis, 489, 553 
-acute, 517 

Cholecystography, 488, 546, 554 
Cholelithl^iB, 553 
Chondroma. 298, 683 
-of noBO, 394 


Chondi'o-arthritis syphilitica of 
Virchow, 313 

Chondro-sarcoma of nose, 394 
Chordee, 649 
Chyluria, 657 
Cicatricial trismus, 361 
Circmnscribed traumatic aneu¬ 
rysm, 24, 36 

Cirrhosis, hypertrophic, 486 
Cirsoid aneurysm, 254 

-of scalp, 337 

Clavicle, dislocation of 154, 15 

-examination of, 153 

-fracture of, 154 

Claw-hand, 679 
Cleft, lateral facial, 384 

-palate, 404 

(Uosed fracture, 30 
Club hand, 678 
Cocoydynia, 377 
Coccygeal cysts, 380 
-sinus, 377 

Cocc 3 rx, fracture and dislocation 
of, 83 

Colic, biliary, 516 

-lead, 519 

-renal, 518, 670 

Collapse, 13, 502 

-massive, of lung, 559 

Colles’s fracture, 165 
Colon, cancer of, 494, 533 

-stenosis of, 652 

-tumours of, 482, 484i 

-ulceration of, into stomach, 

502 

Coma, diabetic, 73 
Comminuted fracture, 30 
Ctompound fracture, 30, 47 
Compression of artery, 37 

-of brain, 70, 71 

Concussion of brain, 13, 70 

-- of chest. 111 

Condensation of bone, 289 
Condyloma, 228 
Congenital tumours, 208 
Congestion, 392 

-of breast, 452 

Constipation, absolute, 524 

-chronic, 528 

Contusions, abdominal, 124,125 

-sequela) of, 13 

-of abdominal wall, 133 

-of arteries, 36 

-of bone and periosteum, 28 

-of skull, 63 

-of brain, 13, 70 

-of chest, 102 

-of femur, 173 

-of muscle, 34 
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ContuBlons of neck, 94 

-of scalp, 69 

-of testicle, 151 

-of uterus, 132 

-pelvic, l44 

Corns, 687 
Coryza, chronic, 396 
Coxa vara, 324 

Cranial contents, lesions of, 70 

-complications 

of, 73 

-nerves, injuries of, 68 

Craniotabes, 341 

Crepitus, 27 

Crises. Dictl’s, 672, 676 

-gastric, 621 

Crucial ligament, rupture of, 
179 

Curvature of spine, angrular, 372 

-lateral, 374 

C 3 ^tadenoma of breast, 458 
Cystic adenoma, 442 

-hygroma, 231, 432, 642 

-kidney, congenital, 674 

Cystlcercus cellulosoe, 235 
Cystitis. 655, 664 

-tuberculous, 665 

Cystocele, 668 

Cystoscopy, 656, 657, 663, 666, 
667, 668, 672, 674 
Cysts, 246 

-branchial, 431 

-broad'ligament, 491 

-chylous, 493 

-coccygeal, 380 

-dental, 358 

-dentigerous, 368 

-dermoid, 388, 645, 658 

-branchial, 404 

- -of ovary, 492 

-of scalp, 338 

-hydatid, 196 

-of bone, 300 

-of liver, 486 

-rupture of, 617 

-suppuration of, 

487 

-of muscle, 241 

-of omentum, 493 

-of spleen, 490 

-of tongue, 427 

-implantation, 338 

-involution, of breast, 467 

-labial, 388, 602 

-lymphatic, 432, 493 

-milk, 467 

-Morrant Baker’s, 317 

-mucous, of lip, 388, 390 

-of moutn, 404 


Cysts, mucous, of tongue 

42? 

-multilocular, 358 

-of Bartholin’s gland, 602 

-of breast, 456 

-of Jaw, 366, 358 

-of mesentery, 494 

-of scalp, 338 

-ovarian, 491, 615 

-dermoid, 492 

-papilllferous, 492 

-ruptured, 132, 516 

-twisted, 615 

-over aneurysm, 257 

-over artery, 258 

-pancreatic, 138, 493 

-parotid, 388 

-parovarian, 491 

-salivary, 388 

-sebacoouH. 338, 388, 431, 

642 

-of scrotum, 607 

-ulceratt'ii, 340 

-serous, 299 

-spermatic, 617 

-sublingual, 403 

-Buprosella, 345 

-synovial, 317, 640 

-tbyroglossal, 404, 431 

-urinary, 138 


D 

Doctylitis, 681 

Deformities, in bone injury 
26 

-nasal, 394 

-of foot, 685 

-of hand, 678 

-spinal, 370 

Delirium, traumatic, 18, 71 

-tremens, 17 

Dental abscess, 437 

-cysts, 358 

Dentigerous cysts, 358 
Depressed fracture. 64 
Dercum’s disease, 230 
Dermoid cysts {see Cysts, der¬ 
moid) 

Desmoid tumours, 466 
Diabetic coma, 73 

-gangrene, 282 

Diagnosis, definition of, 1 

-principles of, 1 

Diaphragm, rupture of, 131 
Diaphragmatic pleurisy, 620 
Diffused aneurysm. 210, 254 
Digits, ankylosis of, 336 
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Dilatation of artery, 213 

-of milk-ducts, 446, 455, 

459 

-of stumaoh, 483, 660, 559 

-of vein, 214 

Discharge from breast, 446 

-from prepuce, 594 

nasal, 393, 396 

-rectal, 675 

Dislocation, 31 

-of anklo, 186 

-of astragalus, 187 

-of carpus, 166 

-of cla-rlcle, 164, 155 

-of coccyx, 83 

-of elbow, 169 

-of fibula, 178 

-of foot, 186 

-of hip, 174 

-congenital, 325 

-pathological, 325 

-of hyoid bono, 95 

-of jaw, 91 

-of knee, 177 

-of metacarpal bones, 167 

-of metatarsus, 187 

-of mid-tarsal joint, 187 

-of os calcls, 186 

-of patella, 33, 179 

-of penis, 151 

-of phalanx, 167, 187 

-of radius, 161, 166 

-of scapula, 156 

-of semilunar cartilage, 180, 

329 

-of shoulder, 156 

-of tendon, 35 

-of tibia, 178 

-of ulna, l61 

-of vertebroj, 373 

-of wrist, 164 

-subostrogaloid, 185 

Distension, abdominal post¬ 
operative, 660 

-flatulent, 476 

-of bowel, 629 

Diverticulitis, chronic, 495, 533 
Double fractur^ 30 
Dry gangrene, 277 
Duct carcinoma, 465, 460 

-dilated, of breast, 455, 469 

-obstruction of, 2ll 

-papilloma. 455, 469 

Ducts, wounds of, 49 
Duodenal ileus, chronic, 551 

-ulcer, 650 

-perforated, 614 

Dupuytren^s contraction, 679 
-fracture, 185 . 


Dyspepsia, surgical, 535 

-examination in, 635, 

540 

-X-ray, 544 

--history in, 535 

-symptoms of, 536 

Dyspeptic ulcor, 423 
Dysphagia, 411 


E 

Ecchymosis, 23, 207 
Ectopia vesicee, 663 
Eczema, nasal, 396 

-of anus, 677, 581 

-of breast, 455 

-of scrotum, 606 

Jdezematous ulcer. 266 
Effusion, pericardial, 123 
Egg-shell erackliug, 198 
Ell)ow, ankylosis of, 335 

-diseases of, 318 

-dislocation of, 159 

-fracture of, 159 

Elephantiasis of scrotum, 607 
Embolism, gangrene from, 283 

-pulmonary, 564 

Emphysema of lungs, 110 

-subcutaneous, 107, 127 

-surgical, 23 

-of face, 89 

-traumatic, 104, 211 

Empyema, 119, 121 

-fistulous, 273 

-of antrum, 359, 397 

-pulsating, 258 

Encephalocele, 259 
EudartoritlB obliterans, 284 
Endocjtrdltis. 123 
Endothelial myeloma, 296 
Entcrocole, 668 
Entcroptosis, 555 
Enterospasm, 521 
Epididymis, examination of, 
613 

-hydrocele of, 618 

-swellings of, 613, 623 

Epididymitis, 606 

-varieties of, 623 

Epididymo-orchitis, acute, 151, 
624 

Epilaryngcal epithelioma, 411 
Epilepsy, 14, 20 

-post-traumatic, 74 

Epiphyses, sarcoma of, 315 
Epiphysis, separated, 28, 31, 
166, 158, 162, 173, 187 
Epiplocele, 568 
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Epispadias, 693 
Epistaxis, 392 
Epithelioma. 229. 270 

-of auuu, 682 

-of gum, 354 

-of hand, 682 

-of Up, 386 

-of mouth. 403 

-of nasO‘phar}mx, 410 

-of nipple, 459 

-of palate, 405 

-of penis, 595, 699, 600 

-of pharynx, 410 

-of scalp, 340 

-of scars, 67 

-of scrotum, 608, 609 

-of tongue. 422, 423, 425, 

426 

-of tonsil, 409 

-of yulva, 603 

EpithoUomatous ulcer, 425 
Epulis, fibroTis. 354 
Erection of penis, painful, 648 
Ergot-poisoning, gangrene due 
to, 285 

Erosion of bone, 290 
Erysipelas, 17, 387 

-of scalp, 62 

-of scrotum, 606 

Erythema marginatum, 577 

-mlgrans, 421 

Ethmoid cells, disease of. 394, 
397 

Ethmoidal itlatc, fraet-iire of, 68 
Ewing’s tumour. 296 
Examination of patient, 8 
Exophthaljnie goitre, 442 
Exostosis, 297, 496 

-ivory, 342 

-Kutmngual, 687 

Exiaiiisioii of boii(‘, 290 
External hu’iiiorriiage, 52 
Extradural abscess, 349 
Extruspinal tmiiours, 379 
Extravasation of blood, 24, 212 
-of urine, 147, 211, 607, 652 


P 

Face, congenital deformities of, 
384 

-gangrene of, acute, 386 

-injuries of, 88 

-ulcers, of, 384 

Facial bones, fractures of, 89 

-cleft, lateral, 384 

FsBcal fistula, 143, 465, 644 
-impaction, 528, 532, 591 


Frecal tumours, 494 

Fteccs, accumulation of. 529, 639 

_— diagnostic value of, 574 

-examination of, in anal 

and rectal disease, 
674 

-in surgical dyspepsia, 

639, 646 


incontinence of, 81 


Family bistory In diagnosis, 4 
Female genital organs, external, 
affections of, 602 
Femoral hernia, 665, 666 

-thrombosis postoperative, 

663 

Femui\ fractures of, 171, 173, 
176, 178 

Fever, traumatic, 16, 16, 134 

-urethral, 677 

Fevers, surgical, 16 
Fibro-adenoma of breast, 457 
Fibroid, subperitoneal, 481, 491 

-uterine, 490 

Fibroma, diffuse, 229 

-of abdominal >vall, 466 

-of boue, 301 

-of gum, 364 

-of ovary, 491 

-of spine, 381 

-of tongrue, 425 

-submucous, of mouth, 402 

Fibrositls. 440 

Filmla, d^locatlon of, 178 

-fracture of, 182. 187 

Fingers, deformities of. 167, 678 

-dislocation of, 167 

-fracture of, 167 

-inflammation «if, 680 

Fissure of amis, 680 
— of penis, 597 
Mssiired fracture, 28 
Fistula, 142, 272 

-abdominal, 142 

-unal, 579, 586 

-branchial, 437 

-feecal, 143, 465, 644 

-of abdominal wall, 464 

-salivary, 86, 388 

-tbyro-glossal, 437 

-tracheal, 438 

-umbilical, 464 

-urachal, 464 

-urinary, 143, 644, 651 

-vesioai, 667 

Flat-foot, 685 
Floating kidney, 478 

-patella, 328 

Fluctuation in tumours, 

242 


194, 
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Fiucluatiou in tumours, malig¬ 
nant, 245 
-ware, 196 

Fluid in peritoneal cavity, 506 

-in tumours, 194 

Foetal tumour, 381 
Follicular odontome, 358 

-tonsillitis, 407 

-ulcers, 408 

-vulvitis, 603 

Foot, deformities of, 685 

-diHlocations of, 185 

-fractures of, 185 

-injuries of, 183 

-skin of, dieses of, 687 

-tuberculosis of, 688 

-tumours of, 687 

Forearm, “congonitol amputa¬ 
tion” of, 678 

-- fracture of, 163 

Foreign bodies in abdomen, 142 

■-in alr-passagos, 96,99 

-in bladder, 150 

-■— in chest, 116 

-in heart, 117 

-in lung, 117 

---in naso-pharynx, 99 

——--in nose, 400 

-in pharynx or mso- 

phagus, 96, 97 

-in pleura, 117 

-in rectum, 150, 591 

-In Stenson's duct, 403 

-in urethra, 150 

-in vagina, 150 

Fracture, 28, 47 

-about a joint, 32, 33 

-about elbow, 159 

-about knee, 176 

-about shoulder, 157 

-about wrist, 164 

-Henuett’s, 167 

-closed, 30 

-Colies’s, 166 

-comminuted, 30 

■ complete, 29 

-compound, 30, 47 

-deformity in, 26 

-depressed, 64 

-dislocation of hip, 176 

- of spine, 82 

-double, 30 

-Dupuytron’s, 185 

-hssured, 28, 64 

-compound, 65 

-greenstick, 29, 364 

-Impacted, 29, 158 

-incomplete, 29 

-into frontal sinus, €8 


Fracture, maluuion of, 294 

-of acetabulum, 146, 174 

-of astragalus, 187 

-of carpus, 164 

-of clanclo, 154 

-of coccyx, 83 

-of elbow, 169 

-of ethmoidal plate, 68 

-of facial hones, 89 

-of femur, 171, 173, 176, 

178 

-of fibula, 182, 187 

-of fingers, 167 

-of foot, 186 

-of forearm, 163 

-of glenoid cavity, 157 

-of great trochanter, 174 

-of humerus, 158, 159, 162, 

163 

— - of hyoid bone, 95 

-of larnygcaJ cartilages, 95 

-of leg, 181 

-of lower jaw, 90 

-of malleolus, 187 

-of metacarpus, 167 

-of metatarsus, 188 

-of OB calcis, 186 

-of patella, 179 

-of pelvis, 146 

-of phalanx, 167, 188 

-of radius, 162, 163,164, 165 

-of rib, 106 

-of roof of orbit, 68 

-of scaphoid of carpus, 167 

-of scapula, 155, 158 

-of shoulder, 167 

-of skull, 60, 64, 65, 67 

-of stomum, 105 

-of thumb, 167 

-of tibia, 178, 182 

-and fibula, 182 

-of toes, 188 

-of ulna, 164, 165 

-of vertebriB, 82 

-of wrist and hand, 16 

-open, 30, 47 

-Pott’s, 185 

-simple, 28, 30 

-splintered, 31 

-spontaneous, 30, 290 

Fractures and dislocations of 
lower limb, 168 

-of upper limb, 152 

Fi'ci's skin test, 590, 638. 639 
Frequency of micturition, 649 
“Frog-face,” 394 
Frontal sinu^ disoase of, 393, 
396, 397 

-fracture Into, 68 
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Funicular hernia, 666 
Furuncle, 430 
Fusiform aneurysm, 253 


G 

Galactocele, 457, 628 

-of tunica vaginalis. 618 

Gall-bladder, gangrene of, 489 

-rupture of, 517 

-tumours of, 477, 488, 505 

Gall-stones, 488, 545, 554 

-impaction of, in bowel, 

627 

Ganglion, circumscribed, 683, 
687 

-compound, 683 

Gangrene, 275 

-causes of, 278 

-diabetic, 282 

-dry. 277 

-from arterial disease, 282 

-gas, 16, 282 

-infective, 280 

■ mixed, 278 

— moist, 36, 211, 277 

— of face, 386 

— of gall-bladder, 489 
- of hernia, 570 

—— of lung, 121 

-of penis, 599 

-of Raynaud’s disease, 284 

-of scrotum, 610 

-primary, 278 

-secondary, 278 

-senile, 285 

-septic, acute, 282 

-signs of, 275 

-spontaneous, 282 

-traumatic, 280 

-spreading, 281 

-trophic, 285 

Gas gangrene, 16, 282 

-in peritoneal cavity, 506 

-in tumours, 194 

Gastric analysis, 544, 545, 547, 
650, 651 

-crises in tabes dorsulis, 521 

-fistula, 142. 465 

-ulcer, 647 

-perforated, 514 

Gestation, ruptured tubal, 515 
(jinglvitis, aphthous, 351 

-mdrcunal, 361 

Gland, accumulation of secre¬ 
tion of, 214 

-mammary, examination of, 

447 


Glands, axillary, oxaminatlon of. 

448 

-cervical, examination of, 

419 

-inflammation of, 428 

-enlarged, 212, 264, 389, 434 

-inflammatory, 237 

-malignant, 238 

-syphilitic, 237 

-tuberculous, 237 

-tumours of, 235, 245, 637 

Glandular abscess of nock, 428 

-tuberculous, 

430 

-fever, 237, 239 

-polyp, 584 

Gleet, 659 

Glenoid cavit 3 % fracture of, 157 
Glossitis, acute, 420 

-superflcial, 422 

Goitre, 435 

-adenomatous, 441 

-exui)htbalmi(\ 442 

-malignant, 442 

-nodular, 441 

-pareuchyniatnns. 441 

Gonococcal epididymitis, 623 
Gonorrhaea, 659 
Gonorrhceal arthritis, 308 
Gout, 309, 688 

-acute, 309 

-chronic. 316 

Gouty orchitis, 624, 626 

-ulcer, 267 

Grodenigo’s syndrome, 348 
Granuloma of gums, 353 

-of umbilicus, 464 

Graves’s disease, 442 
Grawit/. tumour, 676 
Greenstick fracture, 29, 155, 
163, 164, 176 
Groin, sinuses in, 643 

-deep, 644 

-skin afFections of, 636 

-tumours of, fluid, 639 

-solid, 636 

-ulcors of, 642 

Gullet (ses CEsopharas) 

Gumma, in bone, 295 . 

-iajmuscle, 240 

--ol anus, 582 i 

-- of liver, 488 

-of neck, 4345 

-of palate, 406 

-of penis, 600 

-of testicle, 010, 624, 626 

-of tongue, 424, 426 

Gummatous arthritis, 313 
-orchitis, 626 
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(jumiiU].tuuB ulcers, 405, 408, 
599 

(jnms, diseases of, 351 

-nanuloma of, 353 

-tumours of, 353 

Gunshot wounds in neck, 93 


II 

llnsmarthrus, 306 
llmmaiocele of cord, 616, 634 

-encysted, 632 

-vaginal, 618 

ilicmatoma, 24, 210 

-of abdominal wall, 465 

-of bone, 291 

-of face, 88, 388 

-of nasal septum, 89 

-of pelvis, 144 

-of ribs, 104 

- — of scalp, 59, 60 

-of sheath of roctus miiHcIc, 

465 

-of stemo-mastoid, 432 

-pulsating, 61 

-subdural, 73 

-suppurating, 61 

llicmatomyelia, 77 
ITicinatorrhachis, 77 
llicmaturia, 664 

-in abdominal injiiiT, 128 

irmmomedlastinum, 113, 116, 
122 

ificmopericardium, 112, 115 
llmmophilia, 4, 25, 33, 53, 181, 
393 

Hoemopnoumothorax, 110 
lltrmoptysis, 107 
1 ricmorrhage, arterial, 37, 46 

-capillary, 46, 53 

-causing collapse, 13 

-concealed, 63 

-external, 62 

-in abdominal contusions, 

124, 126 

-wounds, 141 

-in chest wounds, 112 

-in fracture of skull, 67 

-intermediate, 62 

-Into joint, 181 

-prostatic, 666 

-wjacl (onory, 52 

—recurrent, 63 

-renal, 656 

-secondary, 52 

-urethral, 654 

-venous, 37, 45 

-vesical, 6b5 


Hicmonrhoidal varlx, 585 
Hmmorrhoids, 681 

-inflamed external, 582 

-internal, 686 

-prolapsed, 582 

-strangulated, 683 

Ileomothoiaz, 108, 120 
Hallux rigidUB, 686 

-valgus, 686 

Hammer-too, 687 
Hand, acute inflammation of, 
679 

-chronic disease of, 681 

-deformities of, 678 

Hare-lip, 384 
Jfay-fever, 397 
Head, diseases of, 337 

-injuries of, 68 

-of serous cavity of, 

49 

-tumours of, 343 

Healing by first intention 
(primary union), 50, 51 

-by organization of blood* 

clot, 60, 62 

-by second Intention (gran¬ 
ulation), 60, 61 

-by third intention, 50, 51 

-incomplete or delayed, 

causes of, 52, 54 

-interference with, 52 

-local disturbances in, 52 

-under a scab, 62 

Heart, foreign body in, 117 

-injuries of, 110 

-wounds of, 115 

Hepatic abscess, 487, 617 
Hereditary diseases, 4 
Hernia, abdominal, 143, 565 

-varieties of, 565 

-acquired, 667 

-at artificial anus, 143 

-cerebri, 74 

-congenital, 566 

-contents of, 668 

-diaphragmatic, 131 

-“en bisac," 669 

-external, 624 

-femoral, 66^ 641 

-funiculeff. 666 

-gangrene of, 670 

-incarcerated, 671 

-incisional, 666 

-inflamed, 671 

-inguinal, 666, 630 

-iutomal, 627, 552 

-interstitial, 667 

-irreducible, 670 

-obstructed, 671 



702 


INDEX 


Horuia, obturator, 566,-637 

-of lung, 105, 114 

-of ovary, 668. 637 

-reducible, 66$ 

-reduction of, en bloc, 525, 

572 

-Richter’s, 671 

-strangulated, 525, 670, 632 

-effects of taxis on, 

671 

-tesUs, 609, 610 

-umbilical, 666 

-varieties of, pathological, 

569 

-ventral, 143, 566 

Herpes, 390, 423 

-prasputialis, 697 

Hip, ankylosis of, 336 

-disease, 639, 645 

—~ diseases of, 319 

-dislocation of, 171, 174 

-congenital, 325 

-pathological, 325 

-examination of, 171, 319 

-bones of, 322 

-muscles of, 323 

-mobility of, 321 

-osteo-arthritis of, 326 

-swelling about, 323 

-tuberculosis of, 326 

History, family, 4 

-of affection, 6 

-personal, 6 

Hodgkin’s disease, 236, 230 
Horseshoe fistula, 579 
Hour-glass stomach, 549 
Humerus, fracture of, 158, 159, 
162 

Hunterian chancre (sec Chant;re, 
liard) 

Hydatid disease (see Cysts, 
hydatid) 

-fremitus, 196 

Hydrocele, fatty, 6i8, 628 

-infantile, 632 

-into hernial sac, 632 

-milky, 618 

-of canal of Nuck, 641 

-of cord, 615 

-congenital, 631 

-diffuse, 635 

-encysted, 627, 632, 

642 

-of epldidvmis, 618 

-of hernial sac, 568, 631, 642 

-vaginal, 617, 627 

Hydrocephalus, 343 
Hydronephrosis. 669 
-intermittent, 670 


Hydrophobia, 20, 21 
— fftlso 21 

Hygroma,'oystio, 281, 432, 642 
Hyoid bone, fracture of, 96 
HypersBsthesla of mamma, 456 
Hj'pernephroma, 676 
Hypertrophy, 214 

-of bone, 293 

-of breast, 454 

-of gum, 363 

—of nasal fossil 398 

-of nymphaa, 602 

-of pylorus oongenital, 493 

-of skull, 342 

-of tonsils, 407 

Hypoglyoaamla, 73 
Hypolaryngeal epithelioma, 411 
Hypospadias, 593, 606 
Hysterical Joints, 306 

-spine, 368, 376 

Hystero-opilopsy, 20 


I 

Ichthyosis linfcuec, 422 
Tleiil kink, 551 

Ileus, duodenal, chronic, 651 
Iliac abscess, 323, 327, 496. 041, 
645 

Impacted fracture, 29 
Impaction, foecal, 528, 532 

-of gall-stone in bowel, 627 

Implantation cyst, 338 
Incarcerated hernia, 571 
Incisional hernia, 666 
Incontinence of ficces, 81 

-of urine, 80, 650 

Indigestion (see Dyspepsia, sur¬ 
gical) 

Infective gangrene, 280 
Inflaumiatiun, acute, 211 

-chronic, 213 

Infraction of skull, 64 
Infrapatellar bursitis, 330 
Ingrowing toe-nail, 687 
Inguinal hernia, 666, 566, 630 
Ingnlno-scrotal tumours, 612,630 

-fluid, 631 

-solid, 633 

Injuries about ankle, 183 

-about knee, 176 

-and operations, oomplloa- 

tions of, 11 

-— constitutional effects 

of, prim¬ 
ary, 11 

-secondary, 

14 
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Injuries, examination of bone in, 
25 

-of joint in, 51 

-of muscleH in, 38 

-of norvee in, 37 

-of skin and Bubonta* 

neons tisane in, 23 

-of abdomen, 124 

-of bone, 28 

-of cbeet, 102 

-of cranial conteiitB, 70 

-of face, 88 

-of foot, 183 

-of iiead, 58 

-of boai't, 110 

-of leg, 181 

-of lung, 107 

-of neck, 92 

-of pelvic viscera, 146 

-of pelvis, 144 

-of penis, 151 

-of scalp, 68 

-of scrotum, 151 

-of skull, 63, 67 

-of spinal cord and nerves, 

76 

- ligaments and 

muscles, 84 

-of testicle, 151 

-of thigh, 176 

-of vault of skull, 63 

-of vertebrae, 82 

-without external wound, 22 

I njury, influence of, 7 
Jiiuoiuiuate aneurysm, 436 
Internal hernia, 527, 552 
Interstitial Jiernia, 567 
Intertrigo, 606, 636 
Juteslinul obstruction, 523 

---acute, 619, 523, 559 

-chronic, 627 

-congcuitul, 533 

- paresis, 560 
Intestine, atony of, 532 

-rupture of, 130, 570, 572 

-tumours of, 494, 505 

I utra-abdominal abscess, 560 
IntreMiranial lesions, 70 

-Infective, 345 

-tumours, 343 

Intraperitoneal abscess, 485 

-fluid, 484 

IntTaiiicrot.iil swellings, 611 
Intussuscefition, 519, 526, 563 

-chronic, 496, 682 

Involution-cysts of breast, 457 
Ischaemic contracture, Volk- 
mann's, 163 

Iscblo-rectal abscess, 578 


J 

Jaundice, 539 

-acholuric, 6, 490 

Jaw, ankylosis of, 334, 361 

-dislocstlon of, 91 

-lower, fracture of, 90 

Jaws, diseases of, 354 

-necrosis of, 352, 356, 437 

-tumours of, 356 

-malignant, 359 

Jejunal ulcur, 551 

Joints, diseases of, acute, 306 

-chronic, 311 

-structures involved 

in, 303 

-dislocation of (see Disloca¬ 
tion) 

-effusion of blood into, 33 

-examination of, 31, 302 

-fluctuating swellings of, 

244 

-fracture into, 32, 33 

-hysterical, 306 

-internal derangement of, 33 

-loose body in, 316 

-mobility of, 56 

-rigidity of, 56 

-sprain of, 32 

-suppuration of, 307 

-tuberculosis of, 312, 318 

-wounds of, 48 


K 

Kirincy, abscess of, 622 

-calculus in, 670 

-congenital cystits 674 

-oxuiuiuatiou of, 667 

-floating, 478 

-haciriOTrbagc from, 656 

-movable, 470, 477, 518, 

676 

-papilloma of pelvis of, 675 

-rupture of, 129 

-tuberculosis of, 666, 673 

-tumours of, 478, 506, 656, 

674 

-X-ray examination of, 472 

Kidneys, tests of functional 
activity of, 668 
Kink, ileal, 551 
Knee, ankylosis of, 336 

-diseases of, 327 

-examination of, 327 

-hcemorrhage into, 181 

-injuries about, 176 

-joint, bursffi of, 330 
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Knee, loose bodies in, 180, 329 

-sprain of, 181 

Kraurosis vulva;, 603 


L 

Labial abscess, subacute, 602 

-cysts, 388, 390 

- (see also Lips) 

Labyrinthitis, acute, 350 
Laceration of artery, 36 

-of ligEiment, 32 

-of lung, 109 

-of synovial meinbrane, 33 

-of urethra, 147 

Laryngeal cartilages, fracture of, 
95 

Laryngoscope in diagnosis, 98 
Larynx, scaJds of, 101 
Lateral curvature of spine, 374 

-ligament, rupture of, 179 

Lead colic, 619 
Log, injuries of, 181 
Loontiasis, 359 

Lcucocythsemia, spleuo-mcdul- 
lary,l490 

Lcucoplakia of mouth, 402 

-of tongue, 422 

-of vulva, 603 

Lcukeemia, lymphatic, 239 
Ligaments, laceration of, 32 

-of spine, injuries of, 84 

■-rupture of, 32, 33, 179 

-signs of disease In, 304 

Ligamentum patellie, rupture of, 
33 

Limbs, asymmetry of, 25, 169 
Lingual thyroid, 427 
Lipiodol aud X-rays, 100, 273, 
288, 383 
Lipoma, 230 

■-congenital, 231, 381 

-diduso, 231, 433 

-eucapsulod, 433 

-of abdominal wall, 465, 568 

-of bone, 300 

-of bowel, 495 

—— of broad ligament, 492 

-of groin, 638 

-of mesentery, 494 

-of mouth, 404 

-of omentum, 493 

-of scrotum, 608 

-of spermatic cord, 616, 634 

-retroperitoneal, 496 

-subaponeurotic, 338 

Lips, affections of, 384 
-epithelioma of, 386 


Lips, tumours of, 390 

- (see also Lafual) 

Liver abscess, 487, 517 

-albuminoid, 487 

-lileders lobe of, 476 

-rupture of, 128 

-tumours of, 476, 481, 486 

Loose body in joint, 316 

-in knee, 180, 32® 

Lordosis, 365 
Ludwig’s angina, 429 
Lung, abscess of, 121 

-bruise of, 108 

-cullapso of, postoperative, 

559 

-foreign body in, 117 

-gangrene of, 121 

-hernia of, 105, 114 

-injury of, 104, 107 

-laceration of, 109 

-rupture of, 104,109 

-wound of, 114, 115 

Lupus, 269, 385 

-of hand, 679 

Lymph scrotum, 607 
Lymphadenoma. 239 
Lymphatic cysts, 432, 493 

-glands (see Olauds) 

-leukcemia, 239 

-oedema, 223 

L y mpiio-granuJoma i ngu i n a U ‘, 
590, 603, 638, 639 
Lyinpho-sarcoma, 239, 408 


M 

Macroclicilla, 390 
Macroglo.Hsm, 420 
Mucrostuma. 384 
Malarial spleen, 490 
Mahguunt goitre, 442 

-ulcer, 270, 643 

Malleolus, frarturo of, 187 
MaiIct-tltiger, 167, 678 
Mai union of fracturo, 294 
Mamma (see Breast) 
Manubrium, separation of, from 
gladiolus, 105 

Massive collapse of lung, 559 
Mastitis, acuto, 453 

-chronic, 456 

Maxillary antrum (see Antrum 
of H^hmoro) 

-necrosis, 356 

Measurement of lower limb, 169 

-of upper limb, 152 

Mediastinal abscess, 122 
Melanoma, 230, 603 
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Membranous cystitis, 664 
Meningitis, 77. 348 

-acute, 86 

-spinal, 19 

Meningioma, 342, 345 
Meningocele, 338, 343, 380 

-traumatic, 23, 59, 66 

Mouingo-oncephaiocole, 259, 343 

-myelocele, 380 

Mercurial gingivitis, 351 

-ulceration, 424 

Mesenteric vesseln, thrombosis 
of, 621 

Mesentery, tumours of, 483, 403 
Metacarpus, dislocation of, 167 

-fracture of, 167 

Metatarsalgia, 689 
Metatarsus, dislocation of, 187 

-fracture of, 188 

Micturition, changes in, 649 

-duration of, 661 

-frequency of, 649 

-pain in, 647 

-unconscious, 650 

Middle-eur disease, complica¬ 
tions of, 346 

Mid-tarsal joint, dislocation of, 
187 

Milk congestion, 211, 462 
-cysts, 467 

-ducts, dilated, 446, 465, 

459 

Mixed chancre, 598 

-gangrene, 278 

Moist gangrene, 36, 277 
Molar teeth, absence of, 646 
Moliuscum contagiosum, 229 

-flbrosuni, 229 

‘ ‘ Monkeburg's ** degeneration, 

283 

Mononucleosis, infective, 236 
Morton’s disease, 689 
Mouth, diseases of, 402 
Movable kidney, 470, 477, 518, 

676 

Mucons cyst of lips, 388 

-of tongue, 427 

-sublingual, 404 

-patch, 228, 391, 402. 408, 

421, 678, 581, 600, 608 

-polypus, 398 

MultUocular cysts, 358 
Mummification, 277 
Mumps, 389 

-testicular, 624 

Muscle, brtdse of, 34, 103 
——examination of, in nerve 
injury, 38 

-Injuries to, 33, 66 

X 


Muscle, rupture of, 34, 133, 
183 

-strain of, 34 

-tumours of, 239 

Myelitis, 78, 87 
Myelocele, 377 
Myeloma, endothelial, 296 
Myocarditis, 123 
Myoma of bowel, 496 
Myositis ossificans, 241, 298 

-traumatic, 118 

Myxoma, 232 

-of groin, 638 

-of omentum, 493 

-of spermatic cord, 616 


N 


Naavo-lipoma, 232 
Nsbvus. 208, 231 

-cutaneous, 337 

-oesophageal, 415 

-of lip, 390 

-of scalp, 337 

-of tongue, 425 

-rectal, 585 

-spinal, 381 

-subcutaneous, 337 

Nasal fossa, obstruction in, 398 

-septum, hoematoma of, 89 

Naso-pbarynx, diseases of, 409 

-foreign bodies in, 99 

Nock, contusions of. 94 

-diseases of, 428 

-rigidity of, 438 

-swellings of, acute, 428 

-chronic, Iluid, 430 

-solid, 432 

-malignant, 432. 434 

-pulsating, 436 

-wounds of, 92 

Necrosis, 273, 297, 645 

-of alveolar process, 352 

-of jaw, 362, 356, 388, 

437 

-of scalp, 339 

-of skull, 64, 66 

-maxillary, 356 

-phosphorus, 352, 356 

-radium, 353, 356 

N61aton’8 lino, 171 
Nephritis, tuberculous, 673 
Nerves, cranial, lesions of, 68 

-examination of, in injuries, 

37 


injuries of, 37, 47, 65, 91 


Neuralgia, 55 
-of breast, 456 
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Neuralgia of rectum, 692] 

-of testicle, 629 

Neurastheuia, traumatic, 74 
Neuritis, spinal, 376 

-spreading, 67 

Neuroma, 66, 192, 232 

-of breast, 467 

-plexiform, 232 

Neuroma-fibroma, 232 
Neuropathic arthritis, 310 
Nigrities lin^ee, 421 
Nipple, cracked, 455 

-eczema of, 456 

-epithelioma of, 469 

-examination of, 446 

-Paget’s disease of, 455 

Nodes, hard, 294 

-soft, 294 

-syphilitic, 341 

Nodule, painful subcutaneous, 
232 

Nodules, carcinomatous, second¬ 
ary, 234, 240, 461 

-rheumatic, 234 

-sarcomatous, secondary, 

236 

Noma, 387 

-vulvsB, 602 

Noso, chondroma of, 394, 399 

-choudro-sarcoma of, 394 

-deformity of, 394 

-discharges from, 393, 396 

-diseases of, 392 

-examination of, 395 

-fractiu’e of, 89 

-obstruction of, 394 

-(see also Rhinitis) 

Nymphic, hypertrophy of, 602 


O 


Obesity, 474 

Obstruction, intestinal (see In¬ 
testinal obstruction) 

-nasal, 394, 398 

Obstructive appendicitis, 613 
Obturator hernia, 666, 637 
Occupation curve of spine, 


Odontomc, 359 

-epithelial, 368 

-foUicular, 368 

(Edema, 1B7, 212, 213 
-lymphatic, in 


tumours, 


-malignant (see Gas gan¬ 
grene) 

-of scrotum. 606 


(Edema of spermatic cord, 635 

-solid, 213 

-spreading, 71 

(Esophageal bougies, use of, to 
be deprecated, 98 

-U8SVUS, 416 

-pouch, 412 

(Esophagoscopy, 99, 412, 416 
(Esophagus, abrasion of, 416 

-diseases of, 411 

-foreign bodies in, 96, 97 

-rupture of, 416 

-stricture of, 413, 416 

-tumours of, 413 

-wound of, 93, 116 

Omentum, tumours of, 483, 
493 

Operations, abdominal, sequelte 
of, 557 

Orbit, fracture of roof of, 68 
Orchitis, 161 

-acute, varieties of, 624 

-chronic, 625 

'-diffuse syphilitic, 626 

-gouty, 624, 626 

-gummatous, 626 

-&aumatic, 624 

-tuberculous, 625 

Os calcis, dislocation of, 186 

-fracture of, 186 

Osgood’s disease, 183 
Osteitis deformans, 296, 342, 
372 

-fibrosa, 299 

Osteo-orthritis, 314, 684 

-of hip, 326 

-of temporo-mandibular 

joint, 361 

Ostoo-chondritis dessicans, 316 
Osteoclastoma, 299, 369 
Osteogenic sarcoma, 298 
Osteoma, 342 

-of jaw, 369 

-of nasal septum, 400 

Osteomalacia, 289 
Osteo-myelitis, 291, 294 

-acute, 64, 291 

-of skull, 339 

-syphilitic, 339 

-tuberculous, 339 

Osteo-peiiostitis, acute, 355 
Otitis media, complications of, 
346 

Ovarian cysts {see Cysts, ova¬ 
rian) 

-tumours, 480, 491, 604 

-twisted, 480 

Ovary, hernia of, 668, 637 
Ozsena. 398 
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p 

Paget’s disease of itoue, 296, 342 

-of nipple, 465 

Palate, cleft, 404 

-perforation of, 404 

-syphilis of, 404 

-tumours of, 405 

-ulcers of, 406 

Palsy (see Paralysis) 

Pancreas, carcinoma of, 493, 
554 

-tumours of, 482, 493, 554 

Pancreatic calculus, 493, 554 

-cyst, 138, 493 

-fistula, 465 

Pancreatitis, acute, 520 

-chronic, 554 

Papilloma, 228 

-duct, 465, 459 

-of bladder, 655 

-of mouth, 402 

-of penis, 599 

-of renal pelv^is, 675 

-of tongue, 422, 425 

Paralysis, flaccid, 39, 373 

-in injury to spinal cord, 

76 

-spastic, 373 

Paraphimosis, 693 
Parathyroid, adenoma of, 300 
Parenchymatous goitre, 441 

-heemorrhage, 63 

Puletal yessel of chest, wound 
of, 113 

Parotid abscess, 389 

-cysts, 388 

-duct, wound of, 88 

-gland, wound of, 88 

-tumours, 389, 390 

Parotitis, acute, 389 
Parovarian cyst, 491 
Parrot’s nodes, 341 
Patella, dislocated, 33, 178 

-fracture of, 179 

Patellar filament, rupture of, 

-tap,** 327 

Patient, examination of, B 
Pelvlo abscess, 144, 561, 633, 
639. 641. 646 

-viscera, injuries of, 146 

-wounds of, 149 

-wall, tumour of, 479, 481 

Pelvis, examination of, 607 

-fracture of, 145 

-heematoma of, 144 

-injuries of, 144 

Penis, oioatrices on, 601 


Penis, congenital malformations 
of, 593 

-diseases of, 593 

-dislocation of, 161 

-eroction of, painful, 648 

-gangrene of. 599 

-gouty indurations of, 600 

-injuries of, 151 

-tumours of, 599 

-ulcers on, 696 

I’erforating ulcer, 614 

-of foot. 287. 687 

Periappendicular abscess, 513 
Pericardial effusion, 123 
Pericarditis, 115, 122 
Pericardium, wounds of, 115 
Perineal abscess, 660 
Periosteal abscess, 291 
Periostitis, 294 

-acute, 291 

-chronlo, 294, 368 

-tuberculous, 295 

-typhoid, 295 

Periphlebitis, 233 
l^oripleuritio abscess, 119 
Peristalsis, 630, 541 
Peritoneal abscess, 137 
Peritoneum, wound of, 150 
Peritonitis, 133, 659, 660 

-acute, 621 

-chronic, 533 

-oiroumscribed plastic, 613 

——general, 136 

-localized, 136 

-tuberculous, 484 

Periurethral abscess, 661 
Peroneal teno-synovitis, 332 
Personal history in diagnosia, 6 
Perthes’ disease, 325 
PetechiA, 207 
Phagedeena, 697, BOO 
Phalanx, dislocation of, 167 
187 

-fracture of, 167, 188 

Phantom tumour, 476 
Pharyngeal epithelioma, 410 

-- pouch, 413 

Pharyngitis, OBdemp>touB, 406 
Pharynx, diseases of, 410 

-foreign bodies in, 96, 07 

-stricture of, 413 

-- wound of, 93 

Phimosis, 693, 604 
Phlebitis, 233 
Piles (see Heemorrhoids) 
Pituitary body, tumour ot 
346 

Plastic bursitis, 317 
Pleura, foreign body in, 117 
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Pleura, wounds of, 49, 114 
Pleurisy, 120 

-diaphragmatic, 620 

Pneumatocele, 105. 123, 436 
Pneumonia, lobar, 520 

-traumatic, 121 

Pneumomediaatinum, 122 
Pneumopericardium, 115 
Pneumothorax, 104, 109 
Poisoning, irritant, 620 
Poliomyelitis, 374 
Polyadenoxna of rectum, 586 
Polypoid bursitis, 316 
Polypus, antro-choanal, 899, 
409 

-fibrous, 399 

-mucous, 394, 398 

-nasal, 398 

-of bowel, 495 

-of gum, 363 

-of rectum, 583, 586 

-of umbilicus, 464 

Popliteal bursitis, 331 
Postoperative sequela:, 65 

-thrombosis, 563 

Post-traumatic epilepsy, 74 
Pott’s disease, 372 

-fracture, 186 

-puffy swelling, 61 

Pouch, oesophageal. 413 

-pharyngeal, 413 

Prepatellar bursitis, 330 
Prepuce, affections of, 593 
Preputial calculus, 594 
Pressure effects of tumours, 220. 

262 

Priapism, 80, 151 
Procidentia recti, 583 
Proctitis, chronic, 686 
Proctoscopy, 631 
Prolapse, of artificial anus, 143 

-rectal, 576, 583 

Prostate, eulaigement of, 662 

-examination of, 662 

-hsemorrhage from, 656 

-pain in, 647 

Prostatic abscess, 662 

-calculus, 661, 662 

Prostatitis, acute, 662 

-chronic, 662 

Prurigo, 608 
Pruritis ani, 573, 677 
Pseudo-coxalgia, 325 
Pseudo-hermaphroditism, 593 
Psoas abscess, 323, 327,372, 496, 
633, 640, 645 

-bursitis, 327 

Puffy swelling, Pott’s, 61 
Pulmonary embolism, 664 


Pulsating aorta. 496 

-empyema, 268 

-hfcmatoma, 61 

-swellings, 247 

-tumours, 256 

-of neck. 4 36 

Pulsation of tumours, 206, 248 
Pyirmla, 15, 17 

-portal, 663 

Pyolitis, 672 

Pyelography, 867, 670, 671, 672, 
673, 674. 676, 676, 677 

-intravenous, 667 

-retrograde, 667 

Pyelonephritis, 673 
Pylephlebitis, 488 
Pyloric stenosis, 493, 548 
Pylorospasm, 550 
Pylorus, carcinoma of, 492, 549 

-fibrous stricture of, 492 

-stenosis of, 648 

-tumours of, 481, 492, 649 

Pyogenic* ulcer, 266 
Pyonephrosis, 670 
Pyopericardium, 123 
Pyorrheea ulveolaris, 352, 640, 
547 

Pyosalpinx, 516, 645 
Pyuria, 657 


Q 

Quadriceps tendon, rupture of, 
179 

Queckenstedt’s test for spinal- 
cord tumour, 383 
Quinsy, 407 


R 

Radiography (see X-TayaJ 
Radium necrosis of Jaw, 363 
Radius, dislocation of, 161, 166 

-fracture of, 162, 163, 164, 

165 

Ranula, 404 

Rarefaction of bone, 289 
Raynaud’s disease, 284 
Reaction after injimies and oper¬ 
ations, 14 

Reactionary heemorrhage, 62 
Rectum, cancer of, 690 

-diseases of, 573 

-examination of, 531, 584 

-foreign bodies in, 160 

691 

-n83vus of, 586 
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Rectum, neuralgia of, 592 

-polypus of, 584 

-prolapse of, 576, 583 

-sarcoma of, 591 

-stricture of, 583, 588 

-tumours of, 590 

-ulcers of, 687 

Rectus, contracted, simulating 
tumour, 474 

Reduction of hernia, 525, 572 
Reflex trismus, 361 
Reflexes in injuries of spinal 
cord, 78 

Renal calculus, 670 

-carbuncle, 522 

-colic, 618, 670 

-heemorrhago, 656 

-tumours, 478, 606, 656,674 

Repair (see Healing) 

Retention of urine, 651 
Retroperitoneal tumour, 485, 
495 

Retropharyngeal abscess, 410, 
431 

Rhagades, 390 

-digitorum, 687 

Rheumatic nodules, 234 
Rheumatism, articular, acute, 
309 

-muscular, 459, 440 

Rhinitis, atrophic, 398 

-hypertrophic, 396 

-vaso-motor, 397 

Rhinoscopy, posterior, 99 357, 
395 

Ribs, cerrical, 433 
Ribs, fracture of, 106 

-separation of cartilage 

from, 106 

-swelling over, 103 

Richter’s hernia, 571 
Rickets, 293 

-scurvy. 293 

Rickety deformity of bone, 29 

-of spine, 371 

- skull, 341 

Rider’s bone, 638 

-sprain, 34, 638 

Riedel’s lobe of liver, 476 
Rodent ulcer, 270, 340, 386 
Rupia, 268 

Rupture af abdominal muscles, 
13‘ 

-of aneurysm, 210, 255 

-of artery, 36, 37, 206, 210, 

255. 393 

-of bladder, 147, 652 

-of chest muscle, 103 

—'— of diaphragm, 131 


Rupture of gall-bladder, 517 

-of hepatic abscess, 617 

-of intestine, 180, 670, 572 

-’of kidney, 129 

-of ligaments, 32, 33, 179 

-of liver, 128 

-of lung, 104, 109 

-of muscle, 34 

-of oesophagus, 416 

-of ovarian cyst, 132, 516 

-of patellar ligament, 179 

-of soleus, 183 

-of spleen, 129 

-of stomach, 130 

-of tendo Achillis, 183 

-of tendon, 36, 179 

-of trachea, 95 

-of ureter, 138 

-of uterus, 132 

-of vas deferens, 147 

-of vein, 37 

-of vessels of thorax, 110 

Ruptured tubal gestation, 515 


S 

Sacculated aneurysm, 253 
Sacculus of bladder, 664 
Sacral tumour, congenital, 379, 
380 

Saoro-coccygeal Joint, disease of, 
376 

Sacro-iliac joint, tuberculous- 
disease of, 324 

-sprain, 85 

Salivary calculus, 403 

-cysts, 388 

-gland, enlarged, 434 

-fistula, 88, 388 

Salpingitis, acute, 516 
Saphena vein, varix of, 641 
Sarcoma, 232 

-of abdominal wall, 466 

-of bone, 298 

-of breast, 459 

-of epiphyses, 315 

-of groin, 638 

-of jaw, 359 

-of kidney, 675 

-of liver, 486 

-of muscle, 240 

-of nasal fossa, 399 

-of palate, 406 

-of rectum, 591 

-— of spine, 381 

-of uterus, 491 

-osteogenic, 298 

-secondary, 236 
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Sartorius burRltls, 331 
Scald of larynx, 101 
Scalp, abRcesB of, 62 

-cellulitis of, 62 

-epithelioma of, 340 

-erysipelas of, 62 

-beematoma of, 60 

-nsBVus of, 337 

-necrosis of, 339 

-sloughing of, 62 

-tumours of, 337 

-ulcers of, 339 

-wounds of, 68 

-secondary complica¬ 
tions of, 61 

Scaphoid of carpus, fracture of, 
167 

Scapula, dislocation of, 155 

-examination of, 153 

-fracture of, 155, 158 

Scars, affections of, 56 

-of penis, 601 

Schlatter's disease, 183 
Scirrhous carcinoma, 460 

-varieties of, 462 

Sclerosis, syphilitic, 422 

Scoliosis, 364, 374 

Scrotal swellings, 606, 612, 615 

-diagnostic puncture 

of, 627 

Scrotum, diseases of, 605 

-elephantiasis of, 607 

-erysipelas of, 606 

-gangrene of, 610 

-injuries of, 151 

-lymph, 607 

-CBdema of, 606 

-redness of skin of, 605 

-tumours of, 606, 612, 615 

■-ulcers of, €08 

Scurvy of gums, 351 
Scurvy-rickots, 293 
Sebaceous oysts (see Cysts, seba¬ 
ceous) 

Semilunar cartilage, dislocation 
of, 180, 329 

Semimembranosus bursitis, 331 
Senile gangrene, 283 
Sensation, deep, 39 

-epicritic, 39 

-protopathic, 38 

Separation of epiphyses, 26, 31, 
155, 158, 162. 173, 187 
Septic gangrene, 282 
Septicinnla, 15, 17 
Septun, nasal, deflected, 394, 
399 

-hsematoma of, 89 

-tumour of, 399 


Serous cavity, wounds of, 48 

-cysts, 299 

Sliock, 11 

-in abdominal contusions 

126 

-of spinal cord, 79 

Shoulder, ankylosis of, 334 

-diseases of, 317 

-dislocation of, 155, 166 

-examination of, 155 

-fracture of, 157 

Sigmoidoscope, 472, 531 
Simple fracture, 28, 30 
Sinus, 272 

-cervical, 437 

-coccygeal, 377 

-ethmoidal disease of, 394, 

397 

-examination of, pathologi¬ 
cal, 273, 396 

-frontal, disease of, 394. 397 

-in abdominal wall, 465 

-in cheek, 388 

-in groin, 643 

-in gum, 352 

-in scrotum, 609 

-maxillary (see Antrum of 

Highmore) 

-pyriformis, epithelioma of, 

411 

■-rectal, 678 

-sphenoidal disease of, 394 

-thrombosis, 349, 355 

-tuberculous glandular, 438 

Skin, examination of, 23 

-trophic changes In, 40 

-tumours of, 228 

-wounds of, 44 

Skull, contusions of, 63 

-fracture of, 63, 64 

-depressed, 60, 64 

-of base of, 67 

-infraction of, 64 

-injuries of bones of, 63, 67 

-nocrosis of, 64, 66 

-rickety. 341 

-syphilitic disease of, 66, 

339, 341 

-tumours of, 341 

Snap-flnger, 678 
Softening of bone, 290 
Solid tumours, 198, 356 
Soot wart, 608 
Sore (see Chancre) 

“ Space-occupying lesion," 70 
Spermatic cord, abscess of, 633 

-acute torsion of, 161 

-hydrocele of (see 

Hydrocele of Cord) 
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Spermatic cord, inflammation 
of, 633 

-lipoma of, 634 

-malignant tumour of, 

634 

-myxoma of, 616 

-svvellings of, 615 

-cysts, 617 

Spermatocele, 618 
Sphenoidal sinus, disease of, 394 
Sphoroidal-celled carcinoma, 460 
Spina biflda, 380 

-false, 380 

-occulta, 364, 377 

Spinal cord and nerves, injuries 

of, 76, 86 

- hremato- 

myolia 
in, 77 

-heematoT- 

rhachis 
in, 77 

-incontin¬ 
ence of 
f mces 
in. 81 

-of urine 

in, 80 

-meninritls 

in. 77 

-priapism 

in. 80 

-reflexes in, 

78 

-compression of, 376 

-“shock” of, 79 

-tumours of, 381 

-n»vuB, 381 

Spine, abscess of, 372, 376, 381, 
431 

-carcinoma of, 375, 377 

-caries of, 85, 372, 375, 438, 

440 

-curvature of, angular, 372 

-lateral, 374 

-deformities of, 370 

-examination of, 363 

-for sensitiveness, 367 

-of bones and joints 

of, 368 

-of coverings of, 365 

-of curves of, 364 

-of movements of, 365 

-of muscles of, 366 

-of nerve phenomena 

of, 369 

-hysterical, 368, 376 

-injuries of, 76 

-muscular debility of, 371 


Spine, muscular spasm of, 367 

-nerve lesions in disease of' 

376 

-occupation curve of, 371 

-rachitic, 371 

-sprain of, 85 

-tuberculosis of, 372, 375, 

440 

-tumours of, acetuired, 381 

---congenital, 378 

-weak, 374 

-wounds of, 86 

Spleen, displacement of, 518 

-malarial, 490 

-rupture of, 129 

-torsion of, 505, 518 

-tumours of, 478, 489 

-wandering, 489 

Splenic anssmia, 490 
Splintered fracture, 31 
Spondylitis deformans, 371 
Spondylolisthesis, 373 
Spontaneous fracture, 30, 290 

-gangrene, 282 

Sprain, 32 

-of knee, 181 

-of spine, 86 

-of wrist, 164, 160 

-sacro-iliac. 86 

Spreading oedema, 71 
Spring-flnger, 678 
■‘Spurious diarrhoea,*’ 676 
Stab in neck, 93 
Stasis, ceecal, 556 
Stenosis of colon, 552 
—— pyloric, 493, 548 
Stenson’s duct, foreign body in, 
403 

-wound of, 88 

Sternum, fracture of, 105 
Still’s disease. 314 
Stomach, carcinoma of, 649 

-dilated, 483, 660, 559 

-hour-glass, 549 

-rupture of, 130 

-ulcer of, 614, 647 

Stools in surgical dyspepsia, 639 
Strain of muscle, 34 
Strangulated hernia, 525, 570, 
532 

-eifect of taxis on, 571 

-prolapse of rectum, 583 

Stricture of anus, 581 

-of cBsophagus. 413, 415 

-of pharynx, 413 

—— of pylorus, 492 

-of rcictum, 583, 687, 588 

—— of urethra, 660 
Htiychnine poisoning; 



712 


INDEX 


Subaponeurotic abscess, 467 

-lipoma, 338 

Subastr^aloid dislocations, 185 
Subclavian aneurysm, 436 
Subcutaneous emphysema, 107, 
127 

-nodule, painful, 232 

Subdural haijnatoma, 73 
Sublingual cysts, 403 
Submammaty abscess. 453 
Submucous fibroma of mouth, 
402 

Subpectoral abscess, 119 
Subphrenic abscess, 497, 561 
Subungual exostosis, 687 
Suppurative appendicitis, 513 
Supramammary abscess, 454 
Suprapatellar bursitis, 330 
Suprasclla cyst, 345 
Surgical dyspepsia (see Dyspep¬ 
sia, sui^cal) 

-emphysema, 23 

-fevers, 16 

Sutures, cranial, separation of, 
64, 66 

Swellings (see Tumours) 
Simostosis, 388, 369 
Synovial cavity, wound of, 48 

-cysts, 317, 640 

-membrane, lesion of, 33 

-signs of disease in, 

304 

-sheath, wound of, 48 

-disease of. 306 

Synovitis, acute, 307, 317 

-chronic post-traumatic, 181 

-pymmic, 308 

-serous, 307 

-chronic, 312 

-syphilitic, 310 

-traumatic, 33, 181, 243, 

308 

-tuberculous, 312 

Syphilis, 4 

-deformity due to, 29 

-of anus, 682 

-of bone, 294, 295, 339 

-of Ups, 384, 385, 390 

-of nose, 396, 398 

- ■■ of palate, 404 

-of penis, 695 

-of scrotum, 606, 608, 609 

-of skull, 66, 341 

-of sole of foot, 687 

-of tongue, 420, 424 

-of tonsil, 408 

of vulva, 603 

■■ - (see also Chancre: Gumma; 
SyphiUtic) 


Syphilitic dactylitis, 681 

-bursitis, 317 

-epididymitis, 624 

-glands, 235, 237 

-gummatous arthritis, 313 

-nodes, 341 

-orchitis, 625, 626 

-osteo-myelitis, 339 

-rhagades, 390 

-sclerosis, 422 

-stricture of cesophagus, 

415 

-synovitis, 310 

-ulcer, 267, 391. 402, 405. 

408, 424, 609, 610 
Syringomyelia, 285, 315 


T 

Tabes dorsalis, gastric crises in, 
621 

Tags, anal, 681 
Talipes, varieties of, 685 
Tarsus, ankylosis of, 336 

-disease of, 688 

Taxis, effects of, on strangu¬ 
lated hernia, 571 
Teeth, molar, absence of, 546 
Temporo-mandibular joint, dis¬ 
eases of, 360 

Tendo-Achillis bursitis, 332 

-ruptxupe of, 183 

Tendon, dislocation of, 35 

-displaced, 188 

-division of, 44, 56 

-injuries to, 33 

-rupture of, 36, 179 

Tennis-elbow, 34 
Teno-synovitis, acute, 311 

-of tibialis posticus, 332 

-of wrist, 680, 683 

-peroneal, 332 

-tuberculous, 317 

Teratoma, 381 
Testicle, absence of, 611 

-contusion of, 151 

-disease of, 610 

-gumma of, 610 

-hernia of, 609 

-hydrocele of, 617 

-inflammation of, 606 

-injuries of, 151 

-irritable, 629 

-neuralgia of, 629 

-small, 611 

-swellings of, 617, 619, 624 

-torsion of, 634 

-tumours of 610» 622, 626 
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Testicle, undescended, 611, 636 

-inflamed, 637 

-tumour of, 486 

Testicular mumps, 624 
Tetanus, 19, 361 
Tetany, 20 

Theca vertebralls, injury of, 86 
Thecal whitlow, 680 
Thermalgia (see Causalgia) 
Thigh, injuries of, 176 
Thoracic duct. Wound of, 116 
Thorax, concusoion of. 111 

-rupture of large vessels of, 

110 

Thrill in tumour, 250 
Thrombosis, 18, 36, 37, 212, 346, 
600 

-femoral, postoperative, 

563 

• — of cavomous sinus, 347, 
349, 356 

— of beemorrhoidal vein, 582 

-of lateral sinus, 347, 360 

-of mesenteric vessels, 521 

-of spermatic veins, 615, 

634 

-postoperative, 563 

-venous, 37, 213 

Thrombus, 213, 233 
Thrush, 391, 421 
Thumb, Bennett’s fracture of, 
167 

Thyro-glossal cysts, 404, 431 

-fistula, 437 

Thyroid adenoma, 441 

-gland, diseases of, 440 

-lingual, 426 

-malignancy, 256 

Thyroiditis, acute, 441 

Thyrotoxicosis, 442 

Tibia and fibula, fracture of, 182 

-dislocation of, 178 

-fracture of, 178, 182 

Toe-nail, ingrowing, 687 
Toes, dislocation or, 187 

-fracture of, 188 

Tongue, affections of, non¬ 
ulcerative, 421 

-enlargement of, 420 

-epithelioma of, 422, 423, 

426 

-epitheliomatouB ulcer of, 

426 

-examination of, 416 

-lymphatic drainage of, 419 

-mucous cysts of, 427 

-tumours of, 417, 426 

-ulcers of, 417, 423 

Tonsil, abscess of, 407 


Tonsil, enlargements of, 406 

-hypertrophy of, 408 

-tumours of, 407 

-ulcers of, 408 

Tonsillitis, acute, 407 

-follicular, 407 

Torticollis, 438 
Toxeemia, 15, 16 
Trachea, rupture of, 95 

-wound of, 92 

Translllumination, 356, 357,396 
Translucency of tumours, 201 
Traumatic aneurysm, 24, 36 

-diffuse, 61 

-arteritis, 36 

-asphyxia, 111 

-cephalhydrocele, 269 

-doJirium, 18, 71 

-emphysema, 104, 211 

-fever, 15, 16, 134 

-gangrene, 280 

-spreading, 281 

-meningocele, 23, 59, 66 

-myositis, 118 

-neurasthenia, 74 

-osteo-arthritis, 314 

-pneumonia, 121 

-stupor, 71 

-synovitis, 33, 181, 308 

-tumours, 215 

-of bone, 286 

-ulcer, 266, 423 

Trismus, aent^ 360 

-chronic, 361 

-cicatricial, 361 

-reflex, 361 

Trophic changes from injuries 
to nerves, 40 

-gangrene, 286 

-lesions in gangn^ene, 279 

-ulcer. 267 

Tubal gestation, 509 

-ruptured, 616 

Tuberculosis, 6 

-of bone, 295 

-of foot, 688 

-of glands, 236, 237 

-of groin, 639, 644, 645 

-of hip, 326 

-of johits, 316, 317 

-of kidney, 666, 673 

-of palate, 405 

-of sacro-iliac joint, 324 

-of shoulder-joint. 318 

-of spermatic cord, 616 

-of spine, 372, 376, 431, 433 

440 

-of wrist, 682 

Tpberci^lous abscess, 246 
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Tuberculous abscess of breast, 
463, 458 

-of glands, 430 

-of groin, 639 

-of muscle, 240 

-of spine, 372 

-arthritis, 312 

-bursitis, 316 

-cystitis, 665 

-dactylitis, 682 

-deposits, 234 

-epididymitis, 623 

-glandiUar sinus, 438 

-nephritis, 673 

-orchitis, 625 

-osteo-myelitis, 339 

-periostitis, 295 

-peritonitis, 484 

-sinus of scrotum, 609 

-synoTitls, 312 

-teno-synoTitis, 317 

-ulcers, 269, 405, 424, 587, 

610, 656 

Tumour, Brodie’s, 458 
Tumours, abdominal, 465, 468, 
504, 543 

-adhesion of, to surround¬ 
ing tissues, 190 

-age of patient and, 223 

-cachexia and, 225 

-carotid, 434 

-cerebellar, 345 

-cerebello-pontine, 345 

-cerebral, 343 

-chronic, 213 

-colour of skin and. 207 

-concomitant affections and, 

225 

-congenital, 208, 243 

-consistency of, alteration 

of, 199, 219 

-desmoid, 466 

-diagnosis of, 189 

-general, 228 

-effect of, on tissues, 220 

-evidence of malignancy of, 

219 

-examination of, 227 

-exploration of, 226 

-extraspinal, 379 

-frocal, 494 

-fatty, 217, 230 

-fluctuating, 194, 242, 388 

-history of, 243 

■ seat or, 242 

-fluctuation in, 194, 196 

-foetal, 381 

-form of, 200 

-forming rapidly, 209, 211 


Tumours, forming slowly, 213 

-globular, 200 

-errowth of, 216, 218 

-history of patient and, 224 

-incision of, 226 

-inguino-scrotal, 630 

-intermittent, 215 

-intracranial, 343 

-intrascrotal, 611 

-lobnlated, 200 

-malignant, 238 

-fluctuation in, 245 

-mesenteric, 483, 493 

-mobility of, 190 

-occupation and, 224 

-oedema in, 197, 212, 213, 

451 

-of abdominal wall, 465 

-of alimentary canal, 485 

-of antrum of Highmore, 

359 

-of bladder, 479, 656, 666 

-of bone, 286 

-acute, 291 

-changes in bone in, 

289 

-chronic, 292 

-examination of, 287 

-by X-rays, 288 

-history in, 286 

-physical characters 

of, 290 

-position of, 289 

-X-rays in, 288 

-of breast, 447, 449, 457 

-of broad ligament. 480,491 

-of carotid body, 434 

-of cellular tissue, 230 

-of cerebellum, 345 

-of cerebello-pontine angle, 

345 

-of cerebrum, 343 

-of colon, 482, 484 

-of epididymis, 613, 623 

-of foot, 687 

-of gall-bladder, 477, 488 

-of glands, syphilitic, 237 

-tuberculous, 237 

-of groin, 636 

-of gums, 353 

-of head, 343 

-of intestine, 494, 630 



674 

of lips, 390 
of liver. 476, 481, 486 
of lymphatic glands, 236 
of mesentery, 483, 493 
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Tumoiirs of muscle, 239 

-of nasn-pharynx, 409 

-of neck, acute, 428 

-chronic fluid, 430 

-solid, 432 

-maliernant, 432, 434 

-pulsating, 435 

-of nose, 398, 401 

-of cQsophoguB. 414, 415 

-of omenta, 483, 493 

-of ovary, 480, 491, 504 

-of palate, 406 

-of pancreas, 482, 493, 554 

-of parotid gland, 389 

-malignant, 390 

-of pelvic wall, 479, 481 

-of penis, 699 

-of pharynx, 410 

-of prostate, 662 

-of pylorus, 481, 492, 650 

- of rectum, 690 

-of salivary gland, 434 

-of scalp, 337 

-of scrotum, 606, 612, 615 

-of skin, 228 

-of skull, 341 

- of spermatic cord, 616, 636 

-of spinal cord, 381 

-of spine, 377, 378 

-of spleen, 478, 489 

-of stomach, 549 

-of temporo-m a n d I b u 1 a r 

joint, 361 

-of testiedo, 610, 617, 619, 

622, 626 

-undesoended, 485 

-of thyroid gland, 440 

-of tongue, 417, 425 

-of tonsil, 408 

-of uterus, 480, 490 

-of vagina, 602 

-of vulva, 603 

-omental, 483, 493 

-opacity of, to X-rays, 202 

-over aneurysm, 257 

-over artery, 258 

-pain of, 2z0 

-pathological changes in, 

218 

-phantom, 476 

-physical characters of, 193 

-pigmented, 208 

-pitting of, on pressure, 

197 

-pituitai-y, 345 

-posture and, 204 

-pressure and, 204 

-effects of, 220, 262 

-progress of, 216 


Tumours, pulsating, 247,266,435 

-bruit and thrill in 

260 

-diagnostic signs of 

253 

-position of, 247 

-pulsation in, 206 

-puncture of, 226 

-recurrenc-o of, 219 

-reducibility of, 203 

-renal, 478, 505, 656, 674 

-retraction of, 201 

-retroperitoneal, 485, 495 

-sacral, congenital, 380 

-sox and, 224 

-situation of, 189 

-solid, 198, 368 

-translucency of, 201 

-traumatic, 215 

-ulceration of, 218, 461 

-uterine, 480, 490 

-vascularity of skin and 

207 

-vital characters of, 208 

Tunica vaginalis, swclUnga of, 
614, 617 

Tympanites, 606 
Typhoid periostitis, 295 


U 

Ulcerated sobacoous cyst, 340 
Ulceration of tumours, 218, 461 
TTlcers, 260 

-actinomycotic, 269 

-ago and, 264, 418 

-aphthous, 391 

-base of, 260, 418 

-cancerous, of rectum, 68b 

-condition of, 264 

-- discharge from, 262, 419 

-duodeual, 660 

-perforated, 614 

-dyspeptic, 423 

-eczematous, 266 

-edge of, 261, 418 

-epitheliomatous. 425 

-features of, 260 

-gastric, 647 

-perforated, 614 

-gouty, 267 

-gummatous, 405, 408, 424, 

599 

-healing, 265 

-jejunai, 551 

-malignant, 270, 643 

-mercurial, 424 

-mode of origin of, 263 
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Ulcers, number of, 263, 418 

-of bone. 297 

-of face and lips, 384 

-of foot, 267, 687 

-of erroin, 642 

-of lip, 384, 391 

-of palate, 405 

-of penis, 696 

-of rectum, 587 

'-of scalp, 339 

-of scrotum, 6bo 

-of septum, 392 

--of tongue, 417, 423 

-of tonsil, 408 

-of vulva, 603 

-pain of, 262 

-peptic, of moiitii, 402 

-perforated, 514 

-pciforating, of foot, 267, 

687 

-position of, 262, 418 

-pyogenic, 266 

-rodent, 270, 340 

-serpiginous, 697 

-shape of, 263, 268 

-spreading, 264 

-stationary, 265 

-syphilitic, 267, 391. 402, 

405, 408, 424, 609, 610 

-traumatic, 266, 423 

-trophic, 267 

-tuberculous, 269, 405, 424, 

687, 610 

-varicose, 266 

Ulna, dislocation of, 161 

-fractures of, 161, 164, 165 

Umbilical hernia, 566 
Umbilicus, carcinoma of, 466 

-congenital affcciioiis of, 

464 

-fistula of, 464 

Undescended testicle, 611, 636 

-- tumours of, 485 

Urachal fistula, 464 
Urea-concentration test, 668 
Ureter, calculus in, 6-49, 672 

-rupture of, 138 

Urethra, examination of, 658 

-foreign bodies in, 150 

-laceration of, 147 

-stricture of, 660 

--wound of, 149 

Urethral calculus, 661 

-caruncle, 602 

-fever, 677 

-heemorrhage, 654 

Urethritis, 695, 602, 649, 659 
Urethroscope, 660 
Urinary cyst, 138 


Urinary diseases, pain in, sig¬ 
nificance of, 646 

-fistula, 143, 644, 651 

-sinus of scrotum, 609 

Urine, albumin in, 654 

-alterations in, 82 

-blood in, 654 

-examination of, 546, 653 

-extravasation of, 147, 211, 

607, 652 

-fiecal matter in, 658 

-in abdominal diseases. 510 

-incontinence of, 80, 650 

-mucus in, 658 

-pus in, 657 

-retention of, 661 

-semen in, 658 

-suppression of, 652 

Uroselectan and X-rays in renal 
examination, 667 
Uterus, contusion of, 132 

-rupture of, 132 

-tumours of, 480, 490 

-wound of pregnant, 160 


V 

Vagina, foreign bodies in, 150 
Vaginal hosmatocele, 618 

-hydrocele, 617, 627 

Vaginitis, 602 
Varicocele, 615 
Varicose aneurysm, 255 

-ulcer, 266 

Vorix, 205, 214, 217 

-aneurysmal, 256 

-haemorrhoidal, 585 

-semhenous, 641 

Vas deferens, rupture of, 147 
Vaso-motor rhinitis, 397 
'Vein, air in, 45 

-dilatation of, 214 

-rupture of, 37 

-thrombosis of, 18, 213, 233 

Venous distensions, 215, 217. 
222 

-haimorrhage. 45 

Ventral hernia, 143, 666 
Vertebras, fracture dislocation 
of, 82 

-injuries of, 82 

Vesical calculus, 666 

-fistula, 667 

-haimorrhage, 656 

Viscera, pelvic, injuries of, 146 

-wounds of, 149 

-protrusion of, in abdo¬ 
minal wounds, 140 
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Visceral adhcsioiis, 136, 143, 566 
ViBCus, distended, 212 
Volkniuun’s iseha'inic contrac- 
ture, 163 
VolniluB, B27 
-acute, 621 

Voinitinff, in abdoiniual affec¬ 
tions, 501, 639, 544 

-injuries, 128 

-in intestinal obstruction, 

624, 625, 627, 631, 569 

-poBtoperati\e. 558 

-regurgitant, 502, 524 

Von KeckUnghausen’s disease, 
233 

Vulvitis, 602 
-follicular, 603 


W 


Warts, 228 

-butchers’, 682 

-in nose, 400 

-on anus, 578 

-on gum, 353 

-on penis, 596, 699 

- on tongue, 425 

Whitlow, 680 
Wounds, abdominal, 138 

-sequelee of, 142 

-contused, 43 

-lacerated, 43 

-flap, 43 

-gangrene of, 280 

-heaJing of, 49 

-incised, 43 

-incomplete repair of, 54 

-Infected, 44, 54 

-lacerated, 43 

-of a great blood-vessel, 116 

-of bone, 47 

-of bursa or synovial sheath, 

48 


of chest. 111 
of ducts, 49, 88 
of face, 88 
of heart, 115 
of oint, 48 
of lung, 114, 115 
of nec£, 92 


-of parietal vessel, 113 

-of pelvic viscera, 149 

-of pe^carditim, 115 

-of pleura, 49, 114 

-of scalp, 68, 65 

-primary effects of, 68 

-secondary complica¬ 
tions of, 61 


Wounds of serous cavity, 48 

-of spine, 86 

-punctured, 43 

-swelling in, 63 

-unhealed, 64 

Wrist, acute inflammation of, 
680 

-and hand, fracture and dis¬ 
location of, 164 

-ankylosis of, 336 

-sprain of, 166 

W'ry-neck, 438 


X 


X-rays and barium enema in 
abdominal tu¬ 
mours, 472, 
482 

-in intestinal ob¬ 
struction, 633 
-in surgical dys¬ 
pepsia, 545, 
652 


and lipiodol in foreign 
bodies In air- 
passages, 101 
— in sinus, 273 

-- in spinal-cord 

tumours, 383 

and opaque bou^e in urin¬ 
ary diseases, 672 

-meal in abdominal 

tumours, 
203, 472, 481, 
484, 549 
in appendicitis, 
562 

in ceecal stasis, 
656 

in dilated 
stomach, 660 
in diseases of 
oesophagus, 
412, 414, 415 
in duodena] 
ulcer, 550 

-inUealkink, 651 

-in intestinal 

obstruction, 

633 

-in stenosis of 

colon, 662 

and opaque meal in surgi¬ 
cal dyspepsia, 
646, 548. 649 
in visceral ad¬ 
hesions, 666 
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X-rayB and oxygen in spinal 
tumours, 379 

-and sodium bromide in 

diseases of urinary or> 
gans, 664, 667, 670 

-dilatation of vessels flue 

to, 207 

-in abdominal abscess, 497 

-in acute abdominal alTee- 

tions, 472, 511 

-in aneurysm, 254, 436 

-in ankylosis, 333 

-in bladder examination, 

663, 665 

-in cervical rib, 433 

-in diseases of foot, 688 

-of gums, 352 

-of joints, 303, 311, 

312, 313, 315, 316, 
317, 321, 324, 325, 
326, 327, 332 

-of spine, 369, 371, 

372, 373, 374, 376, 
378, 380 

-of thyroid, 441 

-in duodenal ileus, 551 

-in empyema, 120 

-in Emng’s tumour, 296 

-in foreign bodies, 99, 117, 

142, 150 

-in fractures, 27, 29, 31, 32, 

33, 60, 89, 107, 146, 152, 
164, 166, 183 

-in gaU'Stones, 488 

-in gunshot injuries, 94,112 

-in ileal kink. 551 

-in injuries in pelvic region, 

146 


X-rays In injuries of chest, 117, 
118 

-of skull,' 60. 68 

--of BFiinc, 83, 87 

-in intestinal obstruction, 

524 

-in meningioma, 342, 346 

-in Monkoburg’s degenera¬ 
tion, 283 

-in necrosis, 645 

-in osteo-myelitis, 292 

-in pancreatic calculus, 493, 

554 

-in pancreatitis, 654 

-in prostatic examination, 

662 


in psoas abscess, 373, 640 
in renal calculus, 618, 667, 
670, 671 

in rigidity of neck, 439, 440 
in sinusitis, 397 
in subphrenic abscess, 497 
in surgical dyspepsia, 644 
in tuberculosis of wrist, 682 
in tumours, 202 

abdominal, 472 
cranial. 342 
intracranial, 344, 345 
of bone, 288,292,296, 
297, 298, 299, 300, 
301, 378, 496 
of jaws, 366, 368, 369 
in ureteral calculus, 672 
in vesical calculus, 666 
in wounds. 42, 117 
pigmentation due to, 208 
(see also Cholecystography. 
Pyelography) 
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